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For Strength, for Starsina, and for Wear, YALE Depends on Alloy Steel 


HE straining of tense-mus- 
cled human backs—once a 
common sight on loading platforms 
‘like other obsolete handling 
methods has gone forever. Elec- 
tric trucks now do the heavy 
work— Alloy Steel replaces bone 
and sinew. Less romance now 
perhaps, but greater economy. 
For Alloy Steel stands up under 


Main drive unit used on Yale 
Industrial Trucks. Differen- 

tial side gear, spider, and 
pinion ; intermediate gear 

and pinion; universal 
forks and ball; motor 
pinion; drive shafts; 
and axle drive gear are 
all made of NICKEL 
or NICKEL-CHRO- 
MIUM STEELS. 


the stress that wore men down. 

Wherever equipment is hand- 
ling loads—wherever sudden 
shocks and stresses must be met 
and endured—there you will find 
vital parts of Alloy Steel. For 
Alloy Steel has from 25% to 
100% greater strength than car- 
bon steel. Its resistance to 
fatigue, its hardness and 


strength, are greater per unit of 


cross-section, and there is no loss 
in ductility. 
Alloy Steel carries the load— 











it resists the shocks that frac. 
ture other metals. 

Wherever industry's require- 
ments demand a stronger, more 
ductile metal, Alloy Steel in one 
of its many forms is certain to 
find its place. Of universal appli- 
cation, it should find a place in 
YOUR plans. 

Why not let our engineers, with 
the aid of our laboratories, work 
with you toward the improve- 
ment of your product through the 
use of Alloy Stee! 






















A binder.folder containing valuable data 
on Nickel Steels, their properties and ap- 
plications, will be sent free on request. 
Mention this advertisement. 


\: THE INTERNATIONAL NICKEL COMPANY, 67 WALL STREET, NEW YORK CITY. 


Producers of INCO Nickel 





in all commercial forms 
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THE Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 
paredness for war as our nation’s strongest guarantee of pence, 
of the design, production and main- 


HE Association endeavors to keep alive an interest in ang Knowledge 
there is no peace-time in- 


tenance of munitions. Other than a few manufacturing arsenals—-six in all 
dustry fer the production of ordnance. Should war unhappily come again, industrial America will be called 
upon to produce munitions in great quantity and of intricate and unusual design. In an emergency time will 
net permit careful study or long preparation for the production of munitions, The problem is one of vital 
concern, 
that the solution of this problem lies in 


ASED on experience, the Army Ordnance Association believes 
The principal objective of the <As- 


an active organization at all times cooperating with the Government. 
sociation is an active membership of American citizens,on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 
ordnance. “Peace Insurance” in this form is the foremost aim of the Army Ordnance Association. 


HE Association is purely patriotic; it has no commercial interests, it has no political alliances, it has ne 
religious affiliations, It is not operated for profit: its income is expended in furthering its aims. Its of- 


ficers and directors serve without remuneration. 


ARMY ORDNANCE, the journal of the Association, is published solely for the purpose of disseminating in- 
formation on the progress of our munitions developments so that American industry may at all times know 
its responsibilities to the common defense. 


The objectives of the Association as set forth in its Constitution are: 


To assist in effecting industrial preparedness for To provide, when required, the services of com- 


war as being one of the nation’s strongest guarantees | petent committees to investigate and report upon spe- 
of peace; cial ordnance subjects: 


To keep available the highly specialized knowledge To assist in developing and maintaining an efficient 
necessary for arming the manhood of the nation by ora ’ es ae SEs 
stimulating interest in the design and production of ” eacnnet, beth cela a and enlisted, for the 
orduance material : units required for Ordnance Field Service in the event 

: : of an emergency; 


To promote mutual understanding and to effect co- 


operation with American Scientists, Inventors, En- 

gineers and Manufacturers in civil life and the Reg- | dustry of the Nation and by the Officers and Civilian 
ular and Reserve Olficers of the Army Ordnance De- | Employees of the Ordnance Department in the wars 
partment ; |} in which the United States has been engaged. 





To commemorate the services rendered by the In- 


Communications should be addressed to 
THE SECRETARY, ARMY ORDNANCE ASSOCIATION 
806 Mills Building, Washington, D. C. 
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Col. Bruce Cornwall, 


HE San Francisco Ordnance District was established 

in the early part of 1923. It its 
boundaries the States of Washington, Idaho, Oregon, Cali- 
fornia and Nevada. The early industrial development of 
this area was built about the activities of the principal 
ports and the requirements for machinery for lumbering 
The plants having 


ineludes within 


and mining, and later, shipbuilding. 


facilities for possible munitions production are located 

incipally in the region in and al Portland and Seattle 
principally in the region in and about Portland and Seattle 
on the north, the San Francisco Bay region, and in Los 


Angeles. Most of the industrial developments brought 
about by the large increase in the consuming power of the 
growing population and the growth of the export trade are 
located in these same regions. The wide separation of 
these centers of activity influences adversely the operations 
of any organization covering the Pacifie Coast area. It is 
reflected in the organization of this district which provides 
for what Seattle, 
Portland and Los Angeles. 

There has been a steady growth in both number and size 


are practically sub-district offices in 


of the manufacturing plants in the last few years and 
there is every reason to believe that this growth will con- 
tinue abreast of the development of the country. The essen- 
tial requirements for such growth are available in raw ma- 
terial, power, transportation and labor. 

The of the district in the last vears has 
included the preliminary surveys of facilities. Over 220 
plants have been visited, more than 100 of which are now 
allocated to the Ordnance Department. The 
received from the Chief of Ordnance have been placed with 
local manufacturers and the work of reeruiting and train- 


work three 


allocations 


ing reserve officers has been earried on. 
This reeord is probably typical of the recent history of 


most of the Ordnance districts. There are two things, 
however, which serve to make the work in this district 
different from the Eastern districts. First is its wide- 


spread area making communication and especially personal 
contact difficult. The second is the fact that there does not 
exist in this district among its manufacturers the intimate 
personal knowledge of Ordnance manufacture that is found 
in the East. Most of the industrial activities of the last 
war, except shipbuilding, were east of the Mississippi. 
It has been noted that this lack of familiarity with Ord- 
nance manufacture has a marked influence upon the pro- 
gress made in the preparation of the factory war plans 

One of the most satisfactory and pleasing phases of the 
work has been the helpful relations established with the 
various manufacturers, associations and engineering socie- 
ties established in this distriet. Naturally those organiza- 
tions closest in touch with the manufacturer and the en 
gineer have been most helpful and of these the California 
Its 


records have been always at the disposal of this office. 


Manufacturers Association deserves special mention. 


Its current publications and cireulars have been employed 
as the medium for bringing to the attention of the manu 
facturer the work undertaken by the Ordnance Depart- 
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ment in this district and it has cheerfully obtained through 
its channels much valuable information required for this 
district from time to time. It the work 
of the district is greatly helped by maintaining close con 
both te 
personnel and plants are complete and kept current in 


is obvious that 


tact with such organizations. Their records as 
much greater detail than the limited facilities of the dis- 
trict permit for its own files. 

The few years’ experience in this district has been briefly 
summarized in the preeeding paragraph. The experience 
gained in this time leads to certain general observations 
and conclusions with respect to the future of the under- 
taking. It is essential that satisfactory relations be estab- 
lished with the prospective manufacturers and their per- 
sonnel. To revert to the language of the salesman, the 
Ordnance Department is trying to “sell” the idea, that its 
“customers” are to contribute some of their time, thought, 
and effort by cooperating in preparation for any “next 
war.” In this effort the Department meets with what in 
the technical language of the sales engineer is called sales 
resistance. The of 
likely to be a fairly straight line curve with a large cor- 


curve this sales resistance is quite 
poration showing the least resistance and the individual 
the greatest resistance. This is quite a natural state of 
affairs. In the first place the demand for information in 
the way of data for factory war plans, ete., is not at all 
proportional to the size of the corporation. It is relatively 
greater upon the small organization. The large corpora- 
tions have usually a comfortable provision in their budget 
of overhead to cover the cost of meeting such a request and 
presumably many other like calls made upon them from 
which there is no prospect of drawing immediate return. 
The small corporation or company or partnership, when it 
puts a draftsman or engineer at work on the factory war 
plan, or a machine tool requirement, or a layout of floor 
space, must charge the time involved to profit and loss, 
and to the owner or part owner sitting at the desk of the 
superintendent or manager of the plant it looks very much 
like money out of his own pocket without the consolation 
of writing it off as a contribution when he comes to make 
up his income tax return. When it comes to the individual 
and especially to the reserve officer very keen competition 
Other 


things being equal, the young men that are most valuable 


is met from his other legitimate interests. 


many 
are usually extremely busy. They are working under very 
high pressure to make themselves a place in their profession 
or business and are devoting most of their time and at- 
tention to the effort. 

So far as manufacture is concerned it may be predicted 
that unless the whole enterprise is placed on a strictly 
business basis by paying for services rendered it will be 
come more and more dependent upon the larger corpora- 
tions. 
the future. 
now to protect themselves against the industrial chaos that 


The large corporations are able to look further into 


They are willing to make some expenditure 


a first-class emergency would bring about. The prospect 
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of an uninterrupted production program throughout a war 
based upon an anticipated transition from peace-time to 
war-time produets is looked upon as a sufficiently profit- 
able return from the small investment they are now asked 
to make and continue to make in industrial preparedness. 
Their management ean be convinced that the carrying out 
of such a preparation will tend to stabilize general eondi- 
tions in the country in the early part of any emergency, 
to their own general advantage and security. These reasons 
are not so likely to appeal to the small manufacturer and to 
the individual. 

It is increasingly evident that the factory plan is the 
cornerstone of the district structure. The progress of the 
district must be determined by the degree of completion of 
its various factory plans. It is very diffieult to find a 
common denominator to apply to the various plans in order 
to report a percentage progress. Each plan is bound to 
take upon itself the complexion and form of the plant 
organization and management to which it applies, and of 
course there are in distriet very great differences 
among the manufacturing plants usetul to the Ordnance on 
Projecting 


any 


account of their size, products, resources, ete. 
the resultant curve of progress on these plants into the 
future it is apparent that after a period of some years the 
district system will have produced a plan for Ordnance 
manufacture in time of war that will be fairly complete in 
detail, and for the conditions and with the personnel con- 
nected with it will be extremely valuable for a current 
emergency. What must be done then to keep it alive and 
to make it equally valuable for an emergency ten 
completed 


years 
or twenty years hence? With the war plans 
either as a voluntary contribution or paid for by the De- 
partment, how is contact to be maintained with the mann- 
facturers or with the managements? They are very busy 
‘asual visitors and not at all 


people, too busy to receive 
And yet the district 


inclined to post-mortem discussion. 
annex and the factory war plans, if locked up carefully 
in the files, will very quickly lose their value. So this 
brings back the old question of the manufacture of war 
has been so often dis- 


material in time ot which 


cussed in the last ten years and which seems to have become 


peace 


involved industrially and politically in such a way that it 


indeed to gain for it a consideration 


Yet the permanency of the indus- 


now seems difficult 
upon its own merits. 
trial preparedness plans seems to depend upon it. 

Equal in importance to the factory war plan is the 
problem of reeruiting and training qualified reserve of- 
ficers of the post-war generations. The principal source of 
supply for the younger officers should be the Ordnance 
units of the Reserve Officers’ Training Corps established 
in the engineering schools of the country, supplemented by 
Military 


training in time of peace must of necessity be a compromise 


individual recruiting through personal contact. 


between a training course that is essentially a frequently 
repeated drill for the individual in the duties of the posi- 
tion to which he is assigned, and a schedule for the train- 
ing period offering a sufficient variety of interesting és- 
signments ealeulated to hold the interest and to retain the 
services of the average group of reserve officers. In time 
of wer or in time of peace under a compulsory system of 
training the highest efficiency of any organization would be 
obtained by confining all training to making the individual 


letter-perfect in his own duties. In preparing a two weeks’ 


training schedule for a group of reserve officers a 
promise must be effected between these two conflicting re- 
quirements. Such training periods are further complicated 
by the fact that as each group comes to active duty it in- 
eludes a number of officers on their first tour of duty since 
In this Ordnance Dis- 


com- 


their appointment or since the war. 
triet two annual training periods of two weeks each have 
been held with an attendance of reserve officers on active 
duty sufficiently large to permit some conclusions to be 
drawn Zrom the results obtained. These tours of duty have 


included instruction at Benicia Arsenal and field service 
duty, including a field service problem; instruction in the 
various duties of the Corps Area Ordnance Officer given 
in the office of the Ninth Corps Area; a tour of inspee- 
tion of the various Ordnance activities in the harbor de- 


fepses of San Franeiseo; and visits to 


a number of the 


manufacturing plants in the vicinity of San Francisco al- 
located ic the Ordnance Department. These features have 
heen arranged to offer a variety of interest and to give the 
reserve Officer a more general idea of the activities of the 
Ordnance Department. During each training period the 
annual war game of the district has been held, the sessions 
of which have been attended by the manufacturers or their 
representatives to whom allocations have been made. The 
daily program in every ease includes a period devoted to 
a study or drill in the organization and operation of the 
distriet and the duties to which each individual is assigned. 
In view of the responsibilities placed upon the distriet 
chief he must always bear in mind that the primary pur- 
pose of such training periods, when the reserve officers as- 
signed to this office are on active duty, is to drill them as a 
group in their assigned duties so that the district: may 
function in the event of an emergency with the highest 
possible efficiency. For purposes of this drill the District 
ainex is the best textbook available. 

Another difficulty that is encountered arises from the faet 
that such instruetion has a very limited technical value. 
For the present, at least, and as long as there are officers 
available who received some technical training in Ordnance 
during the war, this defect in training is not so apparent; 
but having in mind the younger officers that come in from 
civil life or «s graduates from Ordnance units it seems to 
he necessary to provide some advanced technical training 
to supplement the district organizational training, and the 
general information gained through familiarity with the 
various phases of the department’s activities. For an of- 
ficer who is actively interested in some technical feature of 
the work of the department and who has kept himseif 
posted upon Ordnanee work, a continued repetition of a 
tour of duty during the annual training period will not 
continue to be profitable. In this matter this district finds 
itself at a disadvantage because of its remoteness from the 
large manufacturing arsenals and the proving grounds of 
the Ordnance Department where such advanced technical 
courses are given. Fortunately the School of Engineering 
at Stanford University is offering a two weeks’ course this 
vear for Ordnance reserve officers in technical subjects. 
This 
chemistry of explosives, ballisties and metallurgy. Labora- 
metallurgy, 


course includes lectures in Ordnance engineering, 


tory courses are also offered in Ordnance 


chemistry of explosives, and Ordnance engineering. These 
lectures will be given by members of the Engineering 


School faculty who are Ordnance reserve officers or who 
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have large practical Ordnance experience. It is expected 


thet there will be available for this course a group ol 
young reserve officers who are graduate engineers and well 
equipped to profit by such a two weeks’ course. 

In any diseussion of the distriet system it is well to 
remember that today the generation in control of affairs 1s 
a generation that has had a complete and extensive edu- 
cation in war-time organization. It would not have been 
very difficult to reconstitute in 1920 the war-time ma- 
chinery as it operated in 1918. Today it would be a very 
much more difficult thing to do. Twenty years from now 
failure in this respect may be fatal to suecess in war. One 
is too apt to measure the problems of the future—the prob- 
lems that may confront the nation twenty years from now- 
by conditions of the present or even of the past. A proper 
consideration of the problems of industrial preparedness 
will proceed on the assumption that the next war must be 
organized and operated by men having only a theoretical 


knowledge ef what is involved. An adequate plan for an 
emergency always assumes the worst possible conditions 
and the plans for industrial preparedness should not be 
based upon the assumption that men will be available for 
key positions who functioned actively in their professions 
or in the war-time machinery during 1917 and 19138. 

The doctrines of industrial preparedness are clearly de- 
fined, and are well worth careful consideration. They are 
based upon the experience of the late war and a study of 
the probabie situation confronting this country in the next 
war. To ettain that degree of industrial preparedness that 
is one of the essentials of success, this work must be so con- 
dueted as regards the recruiting and training of personnel 
that eventually the key men in the industrial activities of 
the nation shall be brought to recognize these doctrines, to 
understand them in a broad way, and to subseribe to them 


s a necessary guide for peace-time operation. 





Reserve Officers Assigned to the San Francisco 
Ordnance District 


*Col. Bruee Cornwall, 58 Sutter St., San Francisco, Calif. 

*Lt. Col. T. J. Hoover, Stanford University, Palo Alto, Cal. 

*Lt. Col. F. L. M. Masury, 1814 Anacapa St., Santa 
Barbara, Calif. 

*Maj. W. H. Adams, 823 Harvard Ave., Burbank, Calif. 

Maj. H. K. Benson, 8602 12th Ave., N. E., Seattle, Wash. 

*Maj. A. W. Copley, 1205 Drake Ave., Burlingame, Calif. 

*Maj. EK. J. Ellis, 7651 Fountain Ave., Hollywood, Calif. 

*Maj. A. A. Hedge, 19th and Harrison Sts., care Pelton 
Water Wheel Co., San Francisco, Calif. 

*Maj. F. T. Letehfield, Wells Fargo Bk. & Union Tr. Co., 
4 Montgomery St., San Franciseo, Calif. 

Maj. Samuel Powell, 524 Oregon Bldg., Portland, Oregon. 

*Maj. O. F. Reynolds, 2700 West Lake St., Seattle, Wash. 

Maj. A. E. Ridenour, 325 S. 13th St., Corvallis, Oregon. 

*Maj. James Spiers, 1512 Hearst Ave., Berkeley, Calif. 

*Capt. A. N. Armitage, 550 E. 12th St., Pittsburg, Calif. 

*Capt. H. W. Christenson, Llewellyn Iron Works, 1200 N. 
Main St., Los Angeles, Calif. 

*Capt. J. W. Criglar, 1165 Bay St., San Franciseo, Calif. 

Capt. J. A. Denn, 251 N. Main St., Roseburg, Oregon. 

*Capt. W. A. Doble, Jr., 97 Tunnell Road, Berkeley, Calif. 

*Capt. A. B. Domonoske, Box 2696 Stanford University, 
Palo Alto, Calif. 

*Capt. W. R. Faweett, 456 S. Oxford Ave., Los Angeles, 
Calif. 

*Capt. Dozier Finley, 2725 Ashby Ave., Berkeley, Calif. 

*Capt. H. O. Holt, 237 Gratan St., San Franciseo, Calif. 


Ce 


*Members of California Post, Army Ordnance Association. 


og atter’e Note: The above list was compiled as of January 
a, 1927. 


Capt. J. F. Lyon, 1012 N. Los Robles, Pasadena, Calif. 

Capt. H. J. MeIntyre, 7704 Ist Ave., N. E., Seattle, Wash. 

*Capt W. M. Moody, care Pelton Water Wheel Co., 2929 
19th St., San Franeiseo, Calif. 

*Capt. Erie Nilan, 1704 Turk St., San Franciseo, Calif. 

Capt. R. W. Smith, 804 Hellman Bank Building, Los 
Angeles, Calif. 

“Capt. F. G. Tickell, 652 Forest Ave., Palo Alto, Calif. 

*Ist Lt. B. M. Green, Box 1371 Stanford University, 
Palo Alto, Calif. 

“Ist Lt. C. D. Hudson, P. O. Box 36, Llewellyn Iron 
Works, Los Angeles, Calif. 

*Ist Lt. M. E. Juilly, Lomita Park, R. F. D. Colma, San 
Mateo Co., Calif. 

Ist Lt. H. L. MeCaleb, Box 2259 Mill Valley, Calif. 

*Ist Lt. Harry Lauterbach, 55 East Santa Clara St., 
San Jose, Calif. 

Ist Lt. E. N. Moor, 1800 Harmon St., Berkeley, Calif. 

"Ist Lt. H. P. Witten, 806 United Bank & Trust Co. Bldg., 
Stoekton, Calif. 

"2d Lt. L. A. Anderson, 130 Precita Ave., San Franeiseo, 
Calif. 

2d Lt. H. V. Anderson, 1767 No. Madison Avenue, 
Pasadena, Calif. 

*2d Lt. F. W. Chambers, 2136 Oregon St., Berkeley, Calif. 

2d Lt. C. R. Currier, 1318 Taylor St., San Francisco, Calif. 

*2d Lt. H. H. Josephs, 496 Crofton Ave., Oakland, Calif. 

*2d Lt. C. L. Peterson, 1624 Virginia St., Berkeley, Calif. 

*2d Lt. T. D. Radeliffe, 2111 34th Ave., Oakland, Calif. 

"2d Lt. E. W. Shriber, 2001 Haste St., Berkeley, Calif. 

*2d Lt. R. H. Taylor, Llewellyn Iron Works, 1200 N. Main 

St., Los Angeles, Calif. 
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Tapping a heat from one of the five 7 hearth furnaces for 


pouring rolling mill ingots, Columbia Stee] Corporation. 


Pacific Coast 
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Charging floor for open hearth furnaces, Columbia Stee] Corporation. 


One of the charging machines in the background. 







Steel Industry 


Dr. Welton Joseph Crook 


D pray the present plans of the Ordnance Department 
for peace-time mobilization of industrial facilities 
against the time of national emergency, allocations for the 
production of munitions and equipment have been made so 
that the various centers of population and potential sources 
of man power may be encouraged, as far as possible, to pro- 
duce the material needed to arm and supply the troops mus- 
tered in these areas. By these plans, not only will the strain 
of war-time demands on transportation be greatly lessened, 
but, still more important, will the burden on skilled labor be 
distributed to better geographie advantage. 

Under the pre-war system the centers of munition produe- 
tion were very few, resulting in a heavy demand with very 
great congestion of effort. At the present 
time certain allocations have been made to 
the Pacifie Coast, and the nature of the 
material required is such that the ability 
of the Coast to produce steel of proper 
quality and quantity is essential. There- 
fore, it may be of interest to members of 
the Army Ordnance Association, officers of 
the Regular Establishment and to the Re- 
serve Corps of the Ordnanee Department 
to know something of the present status of 
the steel industry on the Pacifie Coast. 


History 


Although pig iron was the first ferrous 
metallurgical product on this coast, there is 
no production of it at the presest time. 
There are a number of reasons for this, one 
of which is the fact that, although some 
excellent bodies of iron ore exist, they are 
not located coal 


near deposits of 


any 








Dr. Welton Joseph Crook. 


which are suitable for the manufacture of metallurgical coke. 

The first deposit of iron ore which seems to have received 
attention was near Clipper Gap, in Placer county, California; 
this was worked in 1854." Analysis of the ore made in 1866 
showed it to be a mixture of hematite and magnetite of high 
purity and, in 1869, a small quantity of the Clipper Gap ore 
was shipped to the Pacifie Rolling Mills in San Francisco. 
In 1880 the California Iron Company constructed a blast 
Hotaling on the C. P. Railroad to smelt the 
The furnace was operated on pine char- 
coal with marble flux, using a hot blast. A total of a little 
more than 4,000 tons of iron was produced at the rate of 
800 month. After five months of operation, the 


plant was partly destroyed by fire and 


furnace at 
Clipper Gap ore. 


tons per 
was never again operated. 

At Oswego, near Portland, Oregon, there 
stands today an interesting monument in 
which was 
built during the years 1865 to 1867. This 
stack is 32 feet high and 9% feet at the 


it is eonstrueted of basalt blocks. 


the form of an old stone stack, 


tuyeres ; 
The fuel 
hot blast was used at two pounds pressure, 


was chareoal from Oregon fir, a 


and the rated production of the furnace 
was nine tons per day. Intermittent opera- 


tions were carried on until 1882. Later, 
a seventy foot steel stack was built on the 
same site and operated for two or three 
vears, but high phosphorus troubles de- 
veloped and the project was abandoned 
in 1895. 

In 1882 a small furnace was operated 
at Port Washington, 


recorded production of five tons in that vear. 


Townsend, with a 
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In 1881, a chareoal furnace was put into operation at 
During the first year the production 
was about 800 tons. Pig iron was produced intermittently 
until 1904. The plant then remained idle until 1910, when 
the furnace was rebuilt as a coke furnace, using local coal 
and smelting Chinese ore. This operation continued for only 
one year. Finally, in 1917, the plant was bought by the 
Pacifie Coast Steel Company, the furnace rebuilt, and the 
the stock 
About 
pig iron 
produced during the eigh- 


Irondale, Washington. 


pile 
20,000 
were 


ore in 





smelted. 
tons of 


teen months of operation, 
then the plant was shut 
down and dismantled. This 
marks the last production 
of pig iron on the Paeifie 
Coast. 

Returning to California: 
At Heroult, in Shasta 
county, experiments on a 
large seale were made in 
the production of pig iron 
ore and ehar- 


from loeal 


coal in electric furnaces. 
The first 
started in July, 1907, but 


not 


furnace was 


the operation was 


satisfactory. Two years 


were spent before a sue- 


furnace was de- 
veloped by Prof. Dorsey 
A. Lyon, then of Stanford 
University, now Chief 
Metallurgical Engineer, U. 8. Mines. In 
Professor Lyon constructed a small single phase furnace, 
using 160 k. 
This was followed, in 1909, by a furnace of 1,500 k. w. eapae- 
In 1911, a similar furnace of 2,000 k. w., was installed, 


cessful 


Bureau of 1908, 


w., and producing one ton of iron a day. 


ity. 
followed by one of 3,000 k. w. in 1912. 

In 1914 the production of pig iron was discontinued when 
the power rate was raised from $12.00 to $25.00 per h. p. 
year. When the production of pig iron became commercially 
impossible, the Heroult plant was used for the making of 
ferro-alloys. During the World War a good grade of ferro- 
manganese was produced. 

Finally, in 1918, a 1400 k. w. furnace operated a short time 
making pig iron, at the rate of twelve tons a day, which cost 
a little over $27.00 a ton. Not being able to compete with 
imported pig iron, the project was abandoned. 
Provo, 


The Columbia 
Steel Company has in operation at Utah, a blast 
furnace and by-product coke oven, the first unit in an opera- 
tion to develop its iron ore and coal mines in Utah. Pig iron 
from this furnace is being shipped to Pacifie Coast consumers. 
While this furnace is east of the Sierra Nevada Mountains, 
it is strategically important. This comprises a rough outline 
of the production of pig iron on the Pacifie Coast. 

All civilized communities are producers of a certain amount 
of serap iron and steel. This statement has become markedly 
true in the last 


mobile; even apart from the automobile, all machines and 


few years, since the advent of the auto- 


implements built of iron or steel eventually wear or rust out 


The new Pittsburg, Calif., sheet mill. 
building to faci-itate the handing of incoming and outgoing material. 


and become unserviceable. This iron metal serap materia] 
may be re-made into useful shapes again by various processes, 
one of the simplest of which marked the beginning of what 
is now the steel industry of this Coast. 

Before the production of rolled merchant steel from ingots 
began on the Coast, the needs of the blacksmith were largely 
supplied by the manufacture of what is called “muck bar” 
This is made by bundling old wrought 

iron and soft steel serap 
into “faggots,” heating the 


or “faggot bar” iron. 


mass to a welding heat, 
squeezing, or hammering 
into a “bloom” and finally 
The 
Manufacturing 
started opera- 
this character 


rolling into bar iron. 
Judson 
Company 
tions of 
nearly fifty years ago at 
Emeryville, on San Fran- 
eiseo Bay, and continued 
antil 1917, when the plant 
was converted to the manu- 
hearth 


facture of open 


steel. By similar methods, 
for many years at the 
Sacramento shops, _ the 


Southern Pacifie Railroad 


has  produeed 


iron for the 


Company 
busheled 
manufacture of tie plates. 
The been 


abandoned during the last 


operation has 


Western Machinery World 
Three railways enter this . 
few years. 

About 1895, the Paeifie 
Rolling Mills established a serap bar mill and built a small 
open hearth furnace in San Franciseo, but this was abandoned 
in 1900. 
established a mill at Los Angeles, using serap wrought iron 
This enterprise 


About the same time, a man named Chamberlain 


plate, which was re-rolled into sheet bars. 
failed, was bought by the Stewarts of the Union Oil Com- 


pany, and converted into a serap bar mill in 1902. It was 


operated as such for ten years, and then sold to the Southern 


Celifornia Tron and Steel Company, whieh condueted it as a 
muck bar plant until 1917. The plant was then equipped to 
make open hearth steel and is now operated by the Pacific 
Coast Steel Company. 

In 1894, Judge E. M. Wilson, now president of the Paeifie 
Coast Steel Company, operated an iron mill making serap bar 
iron at Lakeview, Washington. Judge Wilson moved his plant 
to Seattle in 1904, and bar iron production was continued 
until 1916. At this time the plant was converted .to open 
hearth steel production, becoming the Seattle plant of the 
Paeifie Coast Steel Company. 

In 1892, a man named Ayers built a serap bar mill in 
Portland, Oregon. This was sold to the Paeifie Hardware 
and Steel Company in 1903. Operations were continued until 
1911, when the plant was purchased by the Pacifie Coast Steel 
Company; this Portland plant is not in operation at present. 

So far in the study of the history of the Coast industry 
it is noticeable that the beginnings were nearly always made 
in producing the more humble “muck bar” and in each case, 


as economic conditions ehanged and population grew, the 
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Open Hearth Furnaces in Southern California 
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the 
a tapped heat at the plant of the Columbia Steel Corporation, Torrance, Cal. 
l i arth furnace at the Columbia Steel Corporation’s Torrance plant. 

in Fig. 3. Pouring the last of the heat into ingot molds at Torrance. Pig. 4. A heat just tapped 
vare at the’ plant of the Southern California Iron & Steel Co., Los Angeles. 

‘ Fig. 5. Pouring into the ingot molds at the plant of the Southern California 
until Iron & Steel Co. Fig. 6. Looking into the open-hearth furnace plant 
. of the Southern California Iron & Steel Co., giving a very good 
steel idea of the type of building construction required for 

such a plant, where no provision need be made 

for climatic conditions. 


Fig. 1. Pouring off the slag from 
Fig. 2. Charging an open-he 
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Rolling mill department, Columbia Steel Corporation. 


“muck bar” plants were converted into steel plants. These 
plants have come under the control of three main operators: 
The Columbia Steel Corporation, the Pacifie Coast Steel Com- 
pany, and the Judson Manufacturing Company. 

Twenty-six years ago, in 1900, the Columbia Steel Com- 
pany established a steel casting plant at Portland, Oregon. 
Pig iron was converted into steel in a Tropenas surface- 
blown converter. Several years after, they moved to Pitts- 


Materials and Transportation to 











Western Machinery World 
Rod mill at Pittsburg plant,, Columbia Steel Corporation. 


burg, California, about one hundred miles north of San 
Franeiseo. In 1920, Pittsburg, California, became one of 


our Coast steel centers when the Columbia Steel Company 
built its present open hearth plant and rolling mills. 

In 1906, Rudgear Merrill Company constructed an open 
hearth furnace and rolling mill in San Francisco. They used 
a serap charge and produced bed angles. Later, the open 
hearth process was abandoned and old railroad rails were 


Make One Ton of Finished Steel 
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TRANSPORTATION 
Amount per ton 
ITEM of finished steel Origin Rail Water Ton miles per | Ton miles per 
in pounds Miles Miles ton finished ton finished 
steel Rail steel Water 
~ Fuel oil 72 gallons || Cal. | i S we Os wt —_ | 
‘Serap = St (ié‘;O!C*LO#(+éNO OCC 200 nseal 215 
PigIron gg Utah 500 35.2 
“Feero Manqnness = _ 7 "| England 11 8, 000 0.06 44 
‘Ferro Silicon — . mae 7 5 ; Sse Wek 11 4,700 . 0.04 27.6 
" Menapnene ove _ i 107 ; ‘China . 11 ; 11,000 0.05 55 
Ironore 1.8 || Cal, 300 1.7 
Maine ars ; 0.7 Local scrap 11 | 0.004 
Coke = 89.7 England 11 8, 000 0.05 535 | 
Linsestbene 156.3 | Cal. 130 | 10.1 | | 
| Fluorspar 9.7 China 1] | 11,000 | 6.05 53.0 | 
Maeesiie 8.5 | Cal. 300 1.27 | 
| Dolomite | 02.9 || Cal, | 106 | } 5.4 | 
| Chrome ore » 0 1 New Caledonia 11 | 14, 000 ~ 0 01 14.0 
Moulds 35.2 | Ohio u 4, 500 | 0.19 79.2 | 
Brick 38.0 | Penn. | 1] | 4,500 | 0.21 | 85.2 . 
‘Rolls | 5.6 || Penn. 1] | 4,500 | 0.03 12.6 | 
| , | | | - 
| | 269.4 738.0 
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Wire-drawing department, Pittsburg, Calif., consisting of forty 24-inch, eight 20-inch, twenty-four 16-inch, and twelve 8-inch blocks. 


split and re-rolled into conerete bars. This enterprise was 
driven out of business, about 1913, by the local competition of 
specification steel. 

In 1910-11, the South San Francisco plant of the Pacific 
Coast Steel Company was built. The first heat of steel was 
poured on January 2, 1912, and was analyzed by the writer. 
When built, the plant consisted of two small open hearth 
furnaces, one acid and one basic; the acid furnace was never 
operated as such, but was later converted to the basic process. 
The mill consisted of a 22-inch blooming mill and a 10-inch 
finishing mill, while the product was almost entirely concrete 
bar, which was in great demand at the time for the rebuilding 
of San Franciseo after the earthquake. Much of the serap 
charged to the furnaces was from earthquake wreckage. 

In 1916-17, the Llewellyn Steel Plant, consisting of open 
hearths and rolling mills, was built in Los Angeles. This plant 
is now the Los Angeles plant of the Columbia Steel Cor- 
poration. 

All of these operations have now been consolidated: the 
Pacifie Coast Steel Company has operating plants in Seattle, 
South San Franciseo, and Los Angeles, with a stand-by plant 
in Portland. The Columbia Steel Corporation operates stee! 
mills and furnaces in Pittsburg and Los Angeles. The 
Judson Manufacturing Company operates a plant at Emery- 


ville, near San Franciseo. 


The Industry Today 

In order to justify the existence of a steel industry on the 
Coast, from a purely ordnance point of view, it would seem 
necessary to show that the railroad mile haul of the raw 
materials to produce one ton of finished steel must be less than 
the railroad haul of one ton of finished steel from some large 
center, say Pittsburgh, Pa., to San Francisco. In order to 
make this comparison, a study was made of the operations for 
the first six months of this year at one of the larger plants 
on the Coast. The information concerning this plant, which 
is believed to be representative, is shown in tabulation on the 
preceding page. 

It may be seen that the ton miles of rail haul per ton of 
finished steel produced is only 269.4 against a ton mileage 
of about 2,500, if the finished steel were hauled from Penn- 


svivania. This would seem to justify amply the existence of 
the Coast industry in time of emergency, when rail trans- 
portation would be at a premium. 

It is of interest to note what would happen in time of 
emergency if this nation should lose, temporarily or per- 
manently, the control of the sea. The items in the tabulation 
which would be affected are ferro-manganese, ferro-silicon, 
manganese ore, coke, spar, and chrome ore; these raw ma 
terials are at present obtained from over-sea sources. 

Ferro-silicon and ferro-manganese could be replaced by a 
silico-manganese alloy produced locally in eleetrie furnaces 
from California ores; this was done, to some extent, during 
the last war. The use of manganese ore is not essential to the 
steel making operations, while a supply of eoke could be ob- 
tained from the state of Washington, and flourspar could be 
received from New Mexico. Chrome ore can be, and has been, 
obtained from local deposits close to San Francisco. Other 
items which are at present transported by water from eastern 
states would have to be hauled by transcontinental freight. 

Under the conditions just mentioned, that is, complete rail 
haul of raw materials during an emergency in which control 
of the sea had been lost, it is estimated that the ton miles of 
rail haul per ton of finished steel produced would be about 
4333. The requirements of electric power are 50 k. w. h. per ton 
of steel produced; this item is well taken care of in California. 

Plant Descriptions and Capacities 
Paciric Coast STEEL COMPANY 

Seattle Plant.—The Seattle plant of the Pacifie Coast Steel 
Company is located at Youngstown, a suburb of Seattle, 
Washington, and is equipped with four open hearth furnaces 
of 45 gross tons capacity each. The steel is cast into ingots, 
the largest size being 12 by 24 inches. These ingots are broken 
down in a 22-inch mill and the various sizes are finished in 
16-, 12- and 9-inech mills. The plant is also equipped with 
a plate mill, which produces a full range of universal plates 
up to 24-inch widths. The total capacity of the plant is 
150,000 tons per annum, and the largest sizes of shapes and 
bars produced are 10-inch channels, 6 by 2-inch flats, 8-inch 
beams, and 6-inch angles. 

South San Francisco Plant.—The South San Francisco 
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plant of the Pacifie Coast Steel Company is situated at the 


town of South San Franeiseo, about 11 miles south of San 


Francisco. This plant is of somewhat similar eapacity to the 
Seattle plant: four 50-ton basic open hearth furnaces are in 
operation, casting ingots up to 12 by 14 inches. The steel is 
24-inch mill and, for large sections, is di- 
rectly finished on an 18-inch mill. 


12- and 9-ineh mills. 


broken down on a 
Smaller sizes are rolled 
from billets on Bars and shapes are 
produced up to 6 by 6-inch angles and 314-inch rounds. A 
considerable tonnage of heavy sheet bars is also rolled for the 
Pacific Sheet Steel Corporation. 
plant as a whole is 150,000 tons per annum. 


The tonnage capacity of the 
A feature of 


wire mill has a capacity of 3,000 net tons per month, running 
24 hours a day for 25 days a month. This produces wire of 
the following kinds: common, bright market, tie, basic, weld- 
ing, spring, strand, pipe winding, stove, barb, pure copper 
Yg-inch to No, 22, and twisted splice hoops. 

The nail mill consists of 68 nail machines and one staple 
machine having a daily capacity of 2,000 kegs. Two nail 
galvanizing machines and two machines for cement coating 
and bluing are also operated. The plant has a sheet mill de- 
partment which will be deseribed later. 

For the produetion of commercial mild and alloy steel east- 
ings from 1 pound to 80,000 pounds, a well equipped foundry 





this plant is the operation 
of a large structural shop 
in which complete electric 
power transmission towers 
are fabricated and gal- 
vanized. 

Los Plant 
(Southern California Iron 
Steel 


plant is 


Angeles 
and Company). — 
This 
Huntington Park, a suburb 
Here 


hearth 


loeated at 
of Los Angeles. 
basie 


of 35 


three open 


furnaces gross ton 
capacity are operated, cast- 
ing 10 by 10-inch and 12 
by 12-ineh ingots for roll- 
ing, and 26 by 26-inch in- 
The 


plant is equipped with 22-, 


gots for forging. 
16- and 12-inch mills, pro- 
ducing bars up to 6 by 
2-inches, but no shapes. 
The large ingots are forged 
in a 1,000 ton hydraulic 
press, which is served by two heating furnaces. Large shafts 
and forgings are produced in this manner from plain earbon 
and alloy steels. A bolt and nut shop is also operated having 
a monthly capacity of 1,200 tons. The tonnage capacity of 


the plant as a whole is 60,000 tons per year. 


COLUMBIA STEEL CORPORATION 


Pittsburg Plant——The main plant of the Columbia Steel 
Corporation is located at Pittsburg, California, about 100 
miles north of San Francisco. Steel is made in two 23-ton 
basic open hearths, one 714 ton acid, and two 65 ton basie 
furnaces. The steel is cast into 12 by 12-inch ingots weigh- 
ing 2,340 pounds each, and also into 9 by 9-ineh ingots 
weighing 1,235 pounds each. The net capacity of all furnaces 
is 12,000 tons per month. 

The steel is broken down on a 26-inch blooming mill, which 
serves an 18-inch mill producing sheet bars and also billets 
for a 12-inch merchant Belgian type mill. The products are 
bars up to 11-inch square, rounds up to 2 inches, flats up 
to 2144 by 34-inch. 

The plant is so arranged that the 12-inch merchant mill, 
together with six additional stands, makes up a rod mill hav- 
ing a capacity of 3,300 net tons a month, working one 8- 
hour shift 25 days a month. The produets of this mill are 
No. 5 to 5/16-inch rods of mild steel, high earbon steel and 
pure copper. 


Well equipped wire and nail mills are also operated. The 


View in the sheet mill department, Columbia Steel Corporation, 
Pittsburg, Calif., plant, showing annealing boxes and covers. of 


is maintained. The opera- 
tion of this foundry started 
in November, 1910, and it 
has a net eapaeity of 1,500 
tons a month. 

The Pittsburg plant of 
the Steel Cor- 
poration has a total eapa- 
144,000 


produces a 


Columbia 


city of tons per 


annum and 
creat diversity of produets, 
but does not ordinarily 
produce the larger sizes in 
shapes and bars. 
Llewellyn Plant. This 
plant is operated by the 
Steel 


Columbia Corpora- 


tion at Torranee, Califor 


nia, a suburb of Los 


Angeles. Two 40-ton basic 


open hearth furnaces are 
operated and the steel is 
rolled on 22-, 16- and 12- 
The 


plant is 
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inch mills. 
the 


6 by 6-inch angles can be 


produet 
largely 
angles, shapes and bars. Up to 
rolled. The total yearly capacity of the plant is 40,000 tons. 
(Utah) Plant.—One blast furnace with by-produet 
coke ovens was placed in operation in 1924. 
a monthly production of over 11,000 tons of pig iron, and the 
coke ovens average 15,000 tons of coke per month. This plant 
uses iron ore and coal from the Utah mines of the company. 
The pig is used by the other plants of the company and is 
sold to foundries. 


Pro vo 
The furnace has 


Pacifie Coast and intermountain 


THE JUDSON MANUFACTURING COMPANY 


The Judson Plant is situated at Emeryville, across the Bay 
from San Francisco, and was one of the first plants estab- 
lished in California. Three 30-ton basie open hearth furnaces 
are in operation. Steel is rolled on 20-, 18- and 9-inch mills. 
The produetion range on rounds and squares is from %g to 
31-inch diameter, on flats up to 6 by 2% inches and on 
angles up to 4 by 4 inches. Other shapes and bars are 
also rolled. 

In addition, forging ingots in 
up to 16 feet in length can be 
operates steel and iron foundries. 
tural and bridge fabrication shops on the Coast is maintained, 


10-, 12- and 14-ineh sizes 
produced. The plant also 
One of the largest strue- 


specializing on the fabricating of steel buildings, bridges, 


tanks, and viaducts. The total eapacity of the plant is 


50,000 tons a year. 
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The Manufacture of Sheet Steel 

Two sheet steel plants are in operation on the Coast. One 
plant is operated by the Columbia Steel Corporation in con 
nection with their Pittsburg plant and the other by the Pacific 
Sheet Steel Corporation at South San Franeisco. 

Columbia Plant.—The first sheet steel mill west of the 
Mississippi was started in operation at Pittsburg, California, 
on Mareh 13, 1924. 
five finishing stands, and two cold-rolled mills with Hagan 


The mill consists of five jump roughing, 
continuous pair furnaces, Furnace Combustion Company's 
sheet and annealing furnaces, and United Engineering and 
Foundry Company's mills and auxiliary equipment. It is a 
30-inch mill having a monthly capacity of 3,500 tons. The 
galvanizing department contains two pickling machines and 
two continuous galvanizing machines. The capacity for gal- 
vanized sheets is 2,000 tons per month. 

The sizes produced are 14 to 30 gage, 40 inches wide and 
144 inches long. The products are black anneal, flat and cor- 
rugated galvanized, box anneal and deoxydized sheets. The 
Columbia Steel Corporation rolls its own sheet bars. 

Pacific Sheet Steel Corporation.—The plant is situated near 
the South San Franeiseo plant of the Pacifie Coast Steel 


Nail mill at the Pittsburg plant, Columbia Steel Corporation, where nails from 2d fine to the largest spike are turned out. 
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Company, which furnishes the sheet bar. The plant started 
operations on April 14, 1924, and at the present time there 
ure in operation four hot mills, one using 44-inch to 56-ineh 
rolls and the other three, 38-inch to 48-inch rolls. There are 
two stands of cold rolls, a continuous annealing furnace, eight 
hox anneal furnaces, two galvanizing machines and the neces 
sary auxiliary equipment. 

A complete suite of sheet products Is produeed, including 
black, enameling, corrugated, galvanized, high carbon blue 
anneal, copper bearing galvanized and copper bearing blue 
annealed sheets. The sizes rolled are from 7 to 30 gage, from 
18 to 24 inches wide and from 96 to 144 inches long. 

The Coast steel industry may then be summarized as having 
21 operating open hearth furnaces with a yearly capacity of 
610,000 tons of steel with 21 operating rolling mills producing 
all sizes and shapes up to 6 by 6-inch angles and 3'2-ineh 
rounds. Sueh eapacity is, of course, more than ample to 
supply any demand which might be made on the Coast in- 
dustry in time of emergeney, but it must be remembered that 
the sizes of rolled products which have been indicated are 
the maxima which can be expected to be satisfaetory for 


Ordnance purposes. 


SUMMARY OF MILLS AND FuRNACE CAPACITY 








PLANT 

No. 

Pacific Coast Steel Company, Seattle t 
South San Francisco 4 
Los Angeles 3 
2 

Columbia Steel Corporation, Pittsburg | 
9 

Los Angeles : 
Judson Mfg. Company 3 
Totals 21 


FURNACES 











an pee et re 

Yearly capacity 

tons Size of mills | No. mills | 

size | 
15 tons 150, 000 22”, 16”, 12’, 9” { 
50 aie 150, 000 24” 18”", 12°", 9” 4 
35 ue 60, 000 22”, 16”, 12” | 3 

23 

" 4 rT | 
65 25 150, 000 26”, 18°", 12", 12” 4 

40 - 50, 000 22”", 16", 12” 3 
30 . 50, 000 20’, 187", 9” 3 

furnaces 610, 000 21 
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John M. 


LD John Browning has 
passed on. The fore- 
most inventor of automatic 
weapons in history and one 
of the greatest inventors of 
small arms, has finished his 
and ten; 

him 4 


three-score 
but 
monument of industry and 


years 
leaves behind 
accomplishment that genera- 
tions yet to come will see. 

Mr. John M. Browning, 
inventor of the 
Browning 


world- 
machine 
Ogden, 
1855. 


famous 
guns, was born in 
Utah, in 
His father before him was 
a gunmaker of the old 
school, and little John was 
father’s 


June of 


brought up in his 
gun shop and had the old 
lathe and the serap heap as 
his companions. He also 
had as companion 
brother, Matt, 
boys grew older they out- 
stripped their father in his 
art of rifle making. Before 
twenty-five he 


his 


and as the 


John was 
perfected a single-shot rifle 

according to his own liking and, with Matt, managed to 
turn out and sell five or six hundred of them. 

About 1885, one of these rifles fell into the hands of 
Mr. T. G. Bennett of the Winchester Repeating Arms Com- 
pany, who was so impressed by the simple and effective 
design of the arm, that he forthwith made a trip to Ogden 
and to the surprise of the Browning brothers paid them 
large royalties to allow the Winchester Company to produce 
this rifle. And the company is still producing it! 

The business ability of these two young men was not 
wanting and they soon organized themselves as the Brown- 
ing Brothers Company. John seemed to furnish the in- 
ventive genius for the partnership and Matt was not at all 
lacking in business ability. Between them they thrived and 
prospered, branched out from the gun business to banking 
and stock raising, and their estates are now rated in the 


many millions. Mr. Browning’s association with the Win- 


chester Company led him to go from single-shot rifles to 
repeating rifles and shotguns. He designed also for the 
Remington Company and the Stevens Company, and became 
interested in the Fabrique Nationale of Liége, Belgium. 
But his longest and last association in this country was 
with the officials of Colt Patent Fire Arms Manufacturing 
He was 
the 


He was with 


Company, with whom he worked for many years. 
the World War began and 
its lot with the Allies. 


with them when when 


United States east 


1855-1926 





JOHN M. BROWNING 
Inventor of Small Arms and Automatic Weapons 


Browning 








them when war found our 
nation with a woefully in- 
ma- 
auto- 


sufficient supply of 
and no 
whatever. He 
was May, 
1917, when the Secretary of 


chine guns 


matie rifles 


with them in 


War ordered a Machine 
Gun Board to test all ma- 
chine guns and automatic 
rifles submitted to it. 

For these tests, which 
were held at Springfield 


Armory, Mr. Browning sub- 
mitted the Colt 
Company, two guns, one the 
Brown- 


through 
heavy water-cooled 
ing machine gun, and the 
the light 


automatie 


Browning 
Mr. 


demonstrated 


other, 
rifle. 
Browning 
these guns himself. During 
the tests he refused to be- 


come agitated or excited, 
was very placid, very slow 
and deliberate in his move- 


ments, was not perturbed at 


ws 


slight irregularities, and 
throughout gave an air of 
quiet and absolute  con- 


fidence in his guns and in the final outeome of the test. 

The trial, indeed, left no doubt in any man’s mind; the 
Browning machine gun and the Browning automatic rifle 
were proved to be superior to anything else tested or 
known, and the Board so declared. The training of a six- 
million-man the the 
equipment for this army, and the service of this equipment 
in warfare, showed that the Browning machine guns ful- 


army, manufacture of machine gun 


filled their best expectations. The designs were so simple 
and the manufacturing euts so skilfully planned that 
fabrication proceeded at an unheard-of rate, and if the 
War had continued, it ean be surmised that the Browning 
gvuns, manufactured in the United States, would have been 
largely supplied to our Allies. 

Mr. His 
name was not attached to any of his rifles until the advent 


srowning was most modest and unassuming. 


of the last Browning machine gun, though he was the in- 
the old Colt 
machine gun, and of the Service automatie pistol. 

A most likable 


mind for arms invention, he has passed on, leaving us to 


ventor of innumerable sporting arms, of 
man, a cheerful companion, a wonder 


marvel at his ability and to be inspired by his simple and 
lovable character. 
Eart McFaruanp, 
Maj. Ord. Dept., U. 8S. A. 
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The Golden Gate across San Francisco’s waterfront. 


Western Industrial Development 
C. A. Handschin 


HE people of the Pacifie Coast are apt to be looked 

upon as boosters whenever they begin to describe the 
region in which they dwell or any of the factors which com- 
bine to make that region such a favorite spot. This has 
come to be such an accepted viewpoint by the Easterner that 
there have been coined certain phrases in regard to it which 
seem to stick and any one who tells a story concerning this 
part of the world is apt to be dubbed a Californiac. 

Notwithstanding this attitude on the part of some of the 
inhabitants of the rest of the United States, and even Europe, 
when we apply the acid test of investment to the projects of 
the West, we find that the most hard-headed of eastern 
bankers are in a large measure willing to invest their funds, 
and those of their clients, in bonds and stocks seeured by the 
industrial properties of this western country. In no class of 
investments is this so apparent as in the big hydro-electric 
projects already established or outlined for the future. 

This attitude on the part of the eastern capitalists is very 
encouraging to the Westerner interested in industrial and 
manufacturing plants. In the first place, the shrewd busi- 
ness men who are developing western power have carefully 
examined the present and future development in this field, 
and have satisfied themselves that the work and responsibility 
they are undertaking are justified by these developments. 
In the second place, their examinations into these matters has 
been so thorough, and their conclusions are so convincing, 
that they are able to put over their financial program with the 


most exacting of eastern bankers. 


This is the most direct evidence that ean be given of the 
faith these men have in the future growth of western industry 
and western manufacturing, and helps to substantiate the 
claims which are being made by western promoters, western 
machinery houses and manufacturers, and the press. 

With the exception of the splendid but very limited work 
of the early Mission fathers, the first development of the 
West was oceasioned by the exploitation of our high-grade 
placer and lode deposits, followed by agricultural develop- 
ment. Both have been and will continue to be the ground 
work of our economic structure. Here on the Pacifie Coast 
we have a wealth and variety of raw materials that are per- 
haps not equalled for availability anywhere else in the world, 
and inelude such basie commodities as wool, cotton, lumber, 
hides, fisheries, agricultural products, ranging from semi 
tropical fruits to hard wheat, zine, lead, copper, ceramic 
materials and refractories of all sorts. Of paramount im- 
portance is the assured supply of iron available from Utah. 
Even the raising of the highest quality silk is not only 2 
possibility but a very hopeful probability. 

In a region of such vast and varied material wealth, it 1s 
natural to look for healthy growth in population, business 
and industry. We find on examination of statistics that in 
the deeade prior to the World War, such growth was going 
on at a very satisfactory normal rate. 

During the war, here as elsewhere in the United States, 
there was abnormal development of manufacturing plants, 


and many wise people shook their heads very solemnly and 
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The City of Seattle from Elliott Bay. 


predicted great disaster when the inevitable slump should 
come with the process of getting back to normal after the 
The slump, when it did come, was not nearly so large 
In faet, much 


war. 


as 


these wise people had expected it to be. 
to the surprise of many of the authorities on industrial matters, 
the slump was very much less marked on the Pacifie Coast 
than in any other region in the world. Taken in combination 
with the great demand for timber, agricultural and horticul- 
tural products, and the enormous increase of the output of 
oil in California, the slump so far as all around prosperity 
is concerned, may be said to have passed over California, and 
in great measure the entire Pacifie Coast. We are witnessing 
many indications which go to show that eastern 
western enterprise are once more to be united in the com- 
plete development of the great industrial and manufacturing 
program for this favorite western region. 

Our labor supply is ample and extraordinarily efficient, for 
while the man hour wage may be slightly higher than paid in 
the middle West or Atlantic seaports, the labor cost per unit 
of. production, the true basis upon which to make comparison, 
This facet has been definitely 


sapital and 


is much lower than elsewhere. 


The Smith’s Cove 


proved by practically all of the large concerns having branch 
plants in the Bay region. 

Three transcontinental railroad systems, steamship lines to 
all ports of the world, and the Panama Canal, give ready 
aecess to over three-fourths of the entire population of the 
globe, while the San Francisco Bay is one of Nature’s master- 
pieces as an ocean terminal. The population of California 
increased during the last decade 44 per cent.; that of the 
United States, 1.8 per cent., while the per capita wealth of 
San Francisco is greater by several hundred dollars than any 
other metropolis. The same general comparison as to pur. 
chasing power applies to the entire state of California. 


The San Francisco Bay Area 


San Franciseo’s bay area produces, according to a 
made by the San Francisco Chamber of Commerce, one-half 
of the manufactured output of the State of California. The 
value of this puts Greater San Francisco in the billionaire 
class, since it amounted to $1,379,000,000 in 1925. 

The area so often spoken of as the San Franciseo Bay area 
is composed of the five Bay counties of San Francisco, San 


survey 
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Piers at Seattle. 
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Automatic Screw Machine Department, Mann .Manufacturing 
Company, Berkeley, California. 


Mateo, Alameda, Marin, and Contra Cost, having a_ total 
of 2,464 square miles. 

San Francisco proper covers 42 square miles but its in- 
dustrial production for 1925 amounted to $529,000,000, or 
one-fifth of the total production of the state. In connection 
with the growth of industry, which has been so marked in and 
around San Francisco, it is interesting to note that San 
Francisco has been growing by leaps and bounds in all the 
fundamental factors. For instance, during the twenty years 
since the San Francisco fire the city’s bank clearings have 
increased 374 per cent., putting San Franeiseco in the fifth 
place among all the cities of the nation, her clearings now 
amounting to nearly $10,000,000,000 annually. The value of 
manufactured products has inereased 287 per cent.; the value 
of foreign commerce 298 per cent.; savings bank deposits 
318 per cent.; postal receipts 441 per cent., ete. 

Among the reasons apparent for San Francisco's sound 
industrial growth stand out prominently her unexeelled dis- 
tribution facilities. In the first place, San Francisco is very 
near the population center of the Pacifie Slope, which is com- 
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Gear cutting department of the Mann Manufacturing Company, 
Berkeley, California. 


prised of the eleven western states. Then it is the terminus 
for the seven rail lines serving this section, besides being a 
port of call for practically every boat afloat on the Pacific, 
and the home port for some of the largest steamship lines. 

San Francisco is known widely as a city of diversified in- 
dustry. Often a town or city is dominated completely by one 
industry, such as paper making, or shoes, or textiles. This 
condition means that the entire town reflects the ups and 
downs of the dominating industry. But in San Francisco no 
one industry dominates the situation, although in several lines 
San Franciseo is the recognized center for the Pacifie Slope. 
An even prosperity prevails in San Franciseo at all times, 
because at no one time is a slump felt in all industries, the 
city never experiencing a general depression. 

Some of the lines of industry of which San Francisco is 
the center for the Pacifie Coast are: 

The furniture industry, San Francisco having, in addition 
to her 69 furniture factories, the largest and finest Furniture 
Exchange west of Chicago. 

The apparel manufacturing center with a new 11-story 





A battery of Gleason bevel gear generators in the gear cutting 
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department of the Johnson Gear Works, Berkeley, California. 
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A battery of Fellows gear shapers at the plant of 


market center for this growing industry. 
The sugar industry, the only sugar refineries on the Coast 
being here, one of which is the largest in the world. 
The coffee industry with 20 coffee roasting 


in San Francisco. 
nized nationally as the western 


coffee center that the United 
States Government has_re- 
cently ordered that all bids for 
coffee ordered by the Navy 
shall be opened in San 
Francisco. 

The bag’ industry, San 


Francisco having four out of 


the seven bag factories on 
the Coast. 
The steel industry, with 


largest mills on the Coast. 


This list could be extended 


indefinitely, taking up line 
after line in which San 


Francisco is the manufacturing 


center, an enumeration which 
would lead us all the way from 
salt to 


rackets and savings banks. 


chocolate and tennis 


From another angle let us 


consider just two industrial 
groups in order to obtain some 
idea of the diversity of San 
payroll. For in- 
food 


with 


Franciseo’s 
the 
418, 


recelving 


industries 
7.295 em- 
$9,500,000 


stanee, 
number 
ployees 
in wages, turning out a pro- 
$108,687,000, 
while the metal industries num- 
ber 562, employ 7,017 people, 


duct valued at 


to whom a wage is paid of 


Apparel Center Building just being erected to provide a 


San Franeiseo has become 


$47,000,000. 


establishments at $1,379,000,000. 


so well recog- 
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A large Bliss toggle press at the plant of the Western 
Aluminum Company, Oakland, which could be used for the 


manufacture of steel helmets. This press weighs 39,500 lbs. 
and is capable of turning out 5,700 large pieces per day. 
Thirteen other presses at the same plant have an equally 
large production capacity. 
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the Johnson Gear Works, Berkeley, California. 





$10,555,000, and a product is turned out to the value of 


Greater San Francisco has a population of 1,250,000, a pay- 
roll of $200,000,000, and produces an industrial output valued 


Oakland, the East Bay Manufacturing Center 


Aceording to an article bv 
Gilbert E. Keitle published in 
the August, 1926, number of 
Western World, 


few communities on the Pacific 


Machinery 


Coast have experienced a 
greater growth during the past 
ten vears than has the city of 
Oakland, California. 
Less than 100 


Oakland was but a part of a 


years ago 


great Spanish ranch. Sixty 


years ago it was a sleepy vil- 


lage. As recent as 15 years 
ago the advance had little 
more than started. Today 
there are more than 300,000 


people in Oakland proper, and 


nearly a million in the sur- 
rounding area, which has been 
aptly termed “the great East 


Bay.” 

Located as it is on the con- 
tinental side of San Francisco 
bay, it is natural that Oakland 
is the 


three 


western terminus ol 


transcontinental _ rail- 


and one _ intra-state 


It is also a port 


re vacds, 
electric line. 


of eall for steamer lines serv- 


ing Atlantie, Gulf, Mexican, 
South American, European 
and Oriental ports. 


Within a 40-mile radius of 
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Oakland are 1,460,000 people. The population of the 11 west- 
ern states at the present time is something over 10,000,000. 
Oakland is nearer this market than any other important dis- 
tribution point. National manufacturers have recognized the 
distributing advantages of Oakland as is attested by the fact 
that more than 100 such firms have already located their 
western plants in the East Bay territory. 

The list of these reads very much like a list selected from 
“Who’s Who in American Industry,” containing the names 
of such well known firms as General Electric Company, 
Sherwin-Williams Company, National Lead, Peet  Bros., 
Westinghouse Electric & Manufacturing Company, Shredded 
Wheat, American Can Company, United States Light and 
Heat Corporation, Western Electric, H. J. Heinze Company, 
General Motors, Durant Motor, Willys-Overland, Fisher Body, 
Fageol Motors, Caterpillar Tractor, the Hall-Seott Motor 
Company, Montgomery Ward & Company, and others. 

These industries have found in Oakland, besides an ideal 
distributing point, a splendid year-around working climate. 
Many of them report that their Oakland branches are able 
to operate much more efficiently than the home plant by 
reason of the better 
climatie conditions. 

California has an 
abundance of raw ma- 
terials necessary for the 
development of her 
thousands of diversified 
industries, and Oakland, 
due to its geographic 
location, is near to these 
raw products. 

Oakland is also near 
the mineral resources of 
the state, chief among 
which are quick silver, 
cement, magnesium salts, 
ealeium chloride, potash, 
manganese ore, gold, 
silver, copper, petroleum, 
natural gas, lead, and 


zine, Some of the drop forge equipment of the Western Drop Forge Company, 
Los Angeles. 


Interior views at the plant of the Llewellyn Iron Works, LOs Angeles, showing parts of the machine and structural steel shops. 
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Oakland harbor is exceptionally favored for handling of 
timber produets as evidenced by the fact that some 230,000,000 
teet of lumber are handled over the docks each year. 

Four of the largest oil refineries in California are located 
in the East Bay district and supply fuel to manufacturers 
at a low eost. 

Nature was generous in equipping the city with 27 miles 
of water frontage which, according to port authorities, has 
promise of being one of the largest harbors in the world. 

Ships from other ports entering the Golden Gate continue 
across San Francisco bay about four miles to meet the three 
transcontinental railroads. Oakland thus has the great advan 
tage of being the point of contact for rail and sail. 

The United States government has spent over $5,000,000 
in giving the city deep water. Municipal and private interests 
have invested an equal amount or more and at the present 
time the city is embarking upon a program of development 
approximating $10,000,000, which was voted overwhelmingly 
by the citizens at a recent election. 

Since 1920 the East Bay district has experienced a steady, 
continual and diversified industrial growth. The rapid in 
crease of population in 
California and = other 
Pacifie Coast states, and 
the growing markets of 
the eounties bordering 
the Pacifie Ocean have 
made it possible and 
profitable to manufacture 
on the Pacifie Coast 
rather than serve this 
market from eastern and 
middle western states. 

The automobile — in- 
dustry alone in the East 
Bay represents a capital 
investment of more than 
$15,000,000, furnishes 
employment to more 
. ; than 5,000 people, and 
Western Machinery World turns out products valued 
at $80,000,000 annually. 
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A corner of the machine shop for the manufacture of drop forging Gies 
at the plant of the Western Drop Forge Company, Los Angeles. 


There are more than 40 manufacturing, assembling and acces- 
sory plants in the automotive group. 

The years 1923 to 1925 have seen the greatest industrial 
expansion in the East Bay, a total of 125 plants locating in 
During the latter year, in the metal 
Oakland 


These inelude firms manufacturing metal castings of all kinds, 


each of those years. 


trades alone 19 industries located in the district. 
electric shop tools and equipment, refrigerating equipment, 
pipes, boilers, plows, canning machinery, oil burners, lawn 
sprinklers, aluminum wheels, metal garages and other prod- 
uets. Oakland is the reeognized home of marine diesel engine 


plants, represented by five factories, all of which are ex- 
periencing a rapid growth. 

The most recent figures on industry in the East Bay reveal 
that there are 1,075 plants operating, employing some 43,000 
The produets of these plants during the year 1925 


These industries have invested 


people. 
were valued at $337,909,692. 
in land $20,389,698, in buildings $32,003,853, and 
in equipment $59,321,363, making a total invest- 
ment of $111,714,914. 

When it is considered that in 
but 593 establishments in the same territory, em- 


1920 there were 


ploying some 23,000 people, some idea of the vast 
At that 
time the value of the annual output was placed 
at $134,755,000. 


strides that are being made ean be seen. 


The Industrial District of Los Angeles 


Industrial payrolls in the Los Angeles district 
are producing manufactured goods having an an 
nual value of over $1,300,000,000. 
an increase of more than $25,000,000 in the value 


This represents 


of these products as compared with the same 
period for 1925. The volume of production and 
the variety of produets undeniably stamp the 
Los Angeles area as one of the principal industrial 
sections of the country. 

Growth in manufacturing industry within the 
Angeles metropolitan during the six 


Los area 


months ending June 30, 1926, included some 150 


— 


new factories and approximately 50 branch ware- 
houses. New factories embraced 60 various kinds 
of products. Added to these, there were many 
expansions of established industries during the 
period. 

Notable among the new industries which either 
obtained sites for 


began operations or manu- 


facturing and assembling operations were the 


following nationally known institutions: Illinois 
Pacific Glass Corporation, manufacturers of bot- 
Link-Belt Meese & Gottfried Company, 
manufacturers of conveying machinery; White 
Motor Truck Company and Denby Motor Truck 


tles; 


Company have plants for assembling motor 


trucks 
facturers of stoves; Cadwallader-Gibson Company, 


and busses; James Graham Sons, manu- 


woodwork; Hammer-Bray, stoves and _ ranges; 
Warman Electric Foundry Company, castings for 
Nachman Spring Com- 
Western Oil and Re- 


products. Of 


evlinders, valves, ete.; 
pany, upholstery springs; 

fining Company, petroleum even 
greater significance as to the manufacturing ad- 
of the 
pansions made by some of the larger established industries 


vantages Los Angeles area were the ex- 
including : 


Goodyear Tire and Rubber Company, $1,000,000 unit; 
Paraffine Companies and American Can Company practically 
doubling their large plants; Kroehler’s development at Ingle- 
wood, which was itself in the nature of an expansion by the 
larger acreage tract and buildings tripling the output of the 
present plant on Santa Fe Avenue, purchased a little over 
a year ago. 

Enlargements in some instances amounting to a doubling 
of eapacity were made the first six months of the calendar 
year by many additional concerns, of which the following 
are representative : 

Pacific Door and Sash Company, by merger of 6 millwork 
concerns in Los Angeles area, combined capital $4,000,000; 
Angeles Brick $80,000,000 


merger; Union Iron Works, structural steel, 30-acre site for 


Los Pressed Company by an 


Western Machinery World 


A part of the main bay at the plant of the Hendy Manufacturing Company, 
Sunnyvale, California, showing a large mine hoist under construction. 
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new plant; Torrance Flat Glass Company, window 
glass; Pacifie Coast Steel Company, mill ware- 
houses and equipment; General Eleetrie Company, 
new warehouse and service depot; Pacific Tron and 
Steel Company, structural steel; Samson Tire and 
Rubber Company, auto tires and tubes; Lily 
Foundry Company, plumbers’ cast-iron products 
and sanitary poreelain; Madsen Iron Works, 
foundry and stove castings; Gaffers and Sattler, 
gas heaters; Douglas Company, airplanes; Pacific 
Gas Radiator Company, gas heating appliances; 
Union Oil Company, petroleum products; Ward 
Heater Company, floor furnaces; Axelson Machine 
Company, oil well tools. 

Among the basic industries adapted for this 
city and port, the copper, iron, steel, and cotton, 
silk and woolen textiles would have peculiar ad 
vantages. 

The Southern California market for refined 
copper now equals about 50,000,000 pounds per 
year and it is estimated will aggregate 100,000,000 
pounds per year by 1935, 

The iron and steel industry has already at 
tained prominence, but the rolling operations are 
so far confined to melted serap metal. This condition will be 
changed by the use of pig iron which is now being made on 
the Pacitie Slope, with great opportunities for the economies 
of smelting ore at Los Angeles harbor nearest to the big 
market for rolled steel by the use of loeal ores and various 
tributary coking coals. 

The local market for iron and steel manufacturers and 
machinery exceeds $100,000,000 per year. 

In textiles the raw materials of cotton, wool and silk are 
available at lower cost here than in existing mill centers. 
Superior quality and extra length staple cottons produced in 
California, Arizona and lower California command a premium 
and have attained the gross production of over 200,000 bales 
per annum with prospect for great development under the 


most ideal conditions of irrigation and freedom from pests. 


The market for cotton goods tributary to Los Angeles, it is 


























Oakland, California. 





s Western Machinery World 
Part of the manufacturing machine shop at the Pageol Motors Company, 
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Western Machinery Worid 


An interior view of the main machine shop of the Pelton Water Wheel 


Company, San Francisco. 


closely estimated, consists of cotton fabries to the amount of 
223,000,000 pounds valued at $125,000,000, and yarns of 
124,000,000 pounds valued at $43,000,000, 

The silk industry is singularly adapted to Southern Cali- 
fornia, since 95 per cent. of all raw silk used in America is 
imported through Pacifie Coast ports, the material and prod 
uct for Western markets being at present handled twiee across 
the country at very high transportation charges. 

That distant manufacturers must recognize their present 
handicaps and will ultimately be foreed to embrace the 
economies of a plant at the foeal point of their western 
market is evidenced by the action of over 80 nationally known 
manufacturing industries that have already established in 
Los Angeles, and is indicated by the reports obtained by 
personal representatives of the Industrial Department of the 
Chamber of Commerce on their periodical trips East. 

The Chamber's industrial development program 
is founded upon actual and intensive work in 
capitalizing loeal purchasing power for local in- 
dustries, in other words, making existing in- 
dustries prosperous before inviting others. As 
the basis for expanded manufacturing and new 
factories, scientifie analyses are made in the form 
of engineering reports of all facts regarding raw 
materials, potential market, economies of fabrica- 
tion and distribution, and all eonditions affecting 


profitable operation. 


Some of the More Important Industrial Plants 
Allocated to the Ordnance Department for 
War Orders 





One of the great lessons learned in the exper- 
ence of the War Department is the necessity of 
arranging for procurement of suitable equipment 
and material in order to be ready for the mobiliza- 
tion of large armies. The War Department’s or 


ranization for industrial mobilization is well 






known to readers of ARMY ORDNANCE, and need 


not be mentioned here. Personal visits have been 
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made to all the plants in this Ordnance District to gain first- 
hand information as to the present equipment and raw ma- 
terial available to produce ordnance equipment and to ae- 
quaint the management with the ordnance requirements. 
Some of the more important plants allocated to the Ord- 
nance Department are: The Mann Manufacturing Company, 
Berkeley, manufacturers ‘of automotive parts and general 
machine work. With the large amount of modern machine 
tools installed, such as automatic serew machines, turret lathes, 
gear cutting equipment, grinders, ete., a wide variety of work 
van be handled at this plant, not only in the automotive line 
but also in the direction of general machine construction. 
The Llewellyn Iron Works, Los Angeles, which started 
1,250 workers, 


operation in 1856, employs approximately 


with an annual payroll of about $2,250,000. It has the largest 
technical staff on the Pacifie Coast, consisting of 80 engineers. 
The manufacturing plant covers about 18 acres and is served 
with approximately one mile of standard gage track, on which 


are operated three locomotive trains. The various shops in 


the plant consist of pattern, foundry, structural, plate, boiler, 
machine, elevator, electrical, and forge shops. These various 


departments are served with 33 electric traveling cranes. 
Today it is considered the largest structural steel fabricator 
and erector, as well as the largest boiler and elevator manu- 
facturer of the West. 

The plant of the Johnson Gear Company, Berkeley, Cali- 
fornia, is one of the most modern equipped establishments for 
the manufacture of gears and special appliances on the Pacific 
1905 in San 


In 1920 the business had expanded to such size 


Coast. The company started operation in 
Francisco. 
that larger quarters were necessary, resulting in moving the 
plant to its present location in Berkeley on a piece of prop- 


erty containing half a city block. The most modern type of 


manufacturing building was erected, containing the latest 
makes of modern machine tools for both jobbing and produe- 
tion gear work. The added space enabled it to expand 


the heat treating department so essential for the successful 
treatment of alloy steel. In order to manufacture gears of 
high quality, special gear cutting machines were installed with 
automatic and semi-automatic equipment for turning blanks, 
high grade planing, shaping and grinding equipment, in addi- 
tion to pattern shop facilities. Thus the Johnson Gear Com- 
pany has all the equipment necessary for general machine 
work requiring accuracy. 

The chief products of the Western Aluminum Company of 
Oakland with 


giant 


are articles manufactured from sheet metal 


presses, automatic equipment, and special machines 


designed and constructed by them. In the equipment are 
included 15 Bliss presses, the largest of these having a weight 
ot 40,000 pounds, and all the necessary heat treating equip- 
ment for annealing metal before and after drawing operations, 
spinning and polishing machines, ete. A well equipped tool 
room takes eare of the punch and die requirements of the 
plant. Besides the press department, the company is operat- 
ing an up-to-date aluminum foundry. 

the 


Machine 


Another plant which would be valuable for manu- 


of the 


vany of Los Angeles, builders of oil well pumping machines 
b I I 


facture ordnance material is Axelson Com- 


and engine lathes. This company has grown to be one of 
the largest factories on the Pacific Coast and occupies a floor 
space of over 150,000 square feet. It enjoys the unique 
position of being the only concern on the coast manufacturing 
in successful commercial quantities high grade heavy duty, 








quick change gear, engine lathes which are noted for aceuraey, 
rigidity and workmanship. 

The Joshua Hendy Iron Works at Sunnyvale has long been 
noted as one of the leading engineering institutions of the 
Pacifie Coast. While it is perhaps best known throughout 
the country as a producer of mining equipment of all kinds, 
it builds many other lines of machinery. Its principal de- 
partments, machine shop and foundry, cover large areas of 
floor space, and the diversity of work to be seen in the dif- 
ferent sections of the establishment is such as to appeal to 
any engineer who takes the opportunity to visit the plant. 

The Western Drop Forge Company of Los Angeles, manu- 
facturers of light and heavy drop forgings, developed from a 
one hammer shop to a completely equipped drop forge plant 
The 


equipment consists of an 8,000, a 4,000, and a 2,000-pound 


with the largest hammer capacity west of Chicago. 
steam drop hammer, a 1,500-pound open frame steam hammer, 
a 1,600 and a 1,200-pound drop board hammer, and several 
others, with the necessary trimming presses and furnace equip- 
ment. A large machine shop takes care of the manufacture 
of dies and keeps up the necessary repair work of the plant. 

The Pelton Water Wheel Company was organized in 1887 
for the purpose of designing and manufacturing tangential 
impulse wheels, and has continued throughout the years under 
this corporate name, expanding its service and facilities as the 
needs of water users made such changes necessary. It is 
associated with the I. P. Morris department of the Wm. Cramp 
& Sons Ship & Engine Bldg. Company of Philadelphia, 
the Dominion Engineering Works, Ltd., of Montreal, Quebee, 
and Sociedade Anonyma Hilpert, Rio de Janeiro. 

Nearly 100,000 square feet of floor space is now in use by 
the company in its business, with considerable undeveloped 
in this 


area available for future expansion. The work done 


plant, consisting of design, manufacture and erection of 


hyvdraulie machinery requires most highly skilled engineers 
and mechanies, and while castings weighing up to 20 tons are 
machined in the Pelton shops, great precision is required. 

The machine shop tool equipment comprises approximately 
20 lathes of various types and sizes, 12 drill presses, 5 vertical 
4 milling machines, 


boring mills, 4 horizontal boring mills, 


and other miscellaneous and special tools. All large tools are 
individually served with air or eleetrie hoists for handling 
work, the different departments being also served with suit- 
able eranes in addition to two large traveling cranes which 
serve the shop as a whole. 

The principal products of the company are impulse and 
reaction turbines, governors, pressure sets, gate valves, butter- 
fly valves, needle valves, Johnson valves, centrifugal pumps 
A 17,000 gallon testing tank is also 
considerable 


and deep well pumps. 
included in the plant equipment, as well as a 
amount of special testing equipment, with which experimental 
work is continually being carried on. 

One of the most important and particularly well adapted 
plants for ordnance purposes in an emergeney is the Cali- 
fornia Cap Company, which was the first American concern 
to manufacture detonators. The company was incorporated to 
carry on the business in 1880, and today a splendid plant, the 


outcome of this modest beginning, bears tribute to the pluck, 


perseverance, and foresight of the men who built and 
fostered it. 
The factory located at Stege, on the east shore of San 


The plant 


a trim little village consisting of one 


Francisco Bay, covers approximately 30 acres. 


has the appearance of 
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hundred fifty buildings of various sizes, completely equipped 
in every detail. That so small an article of commerce as a 
blasting cap embodies in its manufacture a plant of such 
dimensions may not have occurred to the average consumer, 
but if one will pause to consider for a moment that the 
blasting cap is a vitally essential element for the firing of 
every high explosive blast, the existence of such a factory on 
the Pacifie Coast, so complete in every detail that it is not 
dependent upon other industries for any of its components 
other than raw material, should be looked upon as an economic 
necessity to every mine operator in the West. 

The many years of experience in the manufacture of in- 
dustrial blasting eaps and the thorough understanding of the 
problems involved were effectively utilized by the War In- 
dustries Board during the World War. In the early stages 


of America’s participation in the war, it became apparent 


that our arsenals were not equipped to supply the later and 
improved types of ammunition, so the California Cap Com- 
pany, without waiting for the new loading specifications then 
being developed in Washington, set out to design and build 
special machinery and to send its product to the Proving 
Ground for test. Meeting the most exacting requirements, it 
was immediately accepted; appropriations were then made to 
provide facilities for the production of these new types of 
ammunition; and the California Cap Company was chosen 
by the War Department to act as its agent in the adminis- 
tration and operation of a substantial portion thereof. 
There are a great number of other industrial plants on 
the Pacifie Coast not mentioned in this article which have the 
equipment and facilities to convert our unexampled national 
resourees into finished munitions products for the national 


defense should the necessity ever arise. 





FIRMS ALLOCATED TO THE ORDNANCE DEPARTMENT, 
U. S. A., IN THE SAN FRANCISCO 
ORDNANCE DISTRICT 


CALIFORNIA: 


Alameda: 
Anderson Filling Machine Co., Baker Hansen Mfg. Co., 
Dow Pump & Diesel Eng. Co. 

Berke ley: 
Byron Jackson Pump Mfg. Co., Johnson Gear Co. 

Burbank: 
Moreland Motor Truck Co. 

Emeryville: 
Waterhouse and Lester, Western Aluminum Mtg. Co., 
Johnson Washer Co. 

Fre SHO? 
Lisenby Mfg. Co. 

Livermore . 
Coast Mfg. & Supply Co. 

Lodi: 
Vans. Mfg. Co. 

Los Angeles: 
Axelson Machine Co., Baker Iron Works, C. F. Braun 
& Co., D. & B. Pump & Supply Co., Emsco Steel Produets 
Co., Fernholtz Machinery Co., General Petroleum Cor- 
poration, W. H. Jahns, Johnson Foundry & Mach. Wks., 
Frank J. Kimball Co., King Machine Mfg. Co., Kittle 
Mfg. Co., Layne & Bowler Corp., Llewellyn Lron Works, 
Los Angeles Can Co., Los Angeles Spring & Forge Co., 
McCain Mfg. Co., Pacifie Closing Machine Co., Rix Com- 
pressed Air & Drill Co., Seeurity Mfg. Co., Southern 
California Iron & Steel Co., U. S. Spring Co., Ine., 
Warman Steel Casting Co.. Western Drop Forge Co., 
Western Machinery Co., Wilson & Willard Mtg. Co. 

Marysville: 
Yuba Mfg. Co. 

Ne wari, M4 
Jas. Graham Mfg. Co. 

Oakland: 
Atlas Imperial Engine Co., Best Steel Casting Co., 
California Cap Co., Continental Machine Works, Thomas 
Day Co., Fageol Motors Co., Gilro Machine Co., Mar 
chant Caleulating Machine Co.. Oliver Mfg. Co., Standard 
Brass Castine Co., Standard Gas Engine Co., Union 
Construction Co., United Iron Works. 

Pomona: 
Pomona Mfe. Co. 

Rive rside : 

Parker 


Machine Works. 








San Francisco: 
American Forge Co., W. R. Ames Co., Columbia Steel Co., 
Cyclops Iron Works, Norris K. Davis, Enterprise 
Foundry Co., Giant Powder Co., Joshua Hendy Iron 
Works, Herrman Safe Co., Judson Mfg. Co., Larkin 
Specialty Co., A. Lietz Co., Link Belt-Meese & Gottfried 
Co., Main Iron Works, Mann Mfg. Co., Pacifie Car & 
Equipment Co., Pacific Coast Steel Co., Paecifie Foundry 
Co., Paeitie Gear & Tool Co., Pelton Water Wheel Co., 
Geo. W. Pennington Sons, Ine., G. W. Price Pump & 
Engine Co., W. S. Ray Mfg. Co., Shreve & Co., Union 
Machine Co., Vulean Iron Works, G. Weisbarm & Co., 
Western Can Co. 

San Jose: 
Anderson-Barngrover Mfg. Co., Bean Spray Pump Co., 
Smith Mtge. Co. 

San Leandro: 
Caterpillar Tractor Co. 

Santa Barbara: 
Westwick Lron Works. 

Stockton: 
Geiger Iron Works, Harris Mfg. Co., Monareh Foundry 
Co., Sterling Pump Works, Stockton Iron Works, 
Western Harvester Co. 

Torrance: 
Union Tool Co. 

Ventura: 
Ventura Mfg. & Impl. Co. 

(OREGON : 

Portland: 
Commercial [ron Works, Harris Iee Machine Works, 
Hesse Ersted Tron Works, Oregon Brass Works, Pacifie 
Car & Foundry Co., Portland Tron Works, Smith & 
Watson, Willamette Tron & Steel Co. . 

WASHINGTON: 

Everett: 
Sumner lron Works. 

Seattle: 
Hi. R. L. Motor Co., Isaacson Iron Works, Joseph Mayer, 
Ine.. Preeision Tool & Die Co., Johnson Mfg. Co., 
Seattle-Astoria Tron Works, Smith Cannery Machine Co., 
Stetson-Ross Machine Co., Washington Iron Works. 


Spokane: 
Armstrong Machinery Co., Union Tron Works. 
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ONSIDERING that at the end of the World War the 
large demand for toluene was suddenly eut off and 
that during the past interval and at present there is no 
great need or sufficient commercial incentive for large seale 
toluene production, it is well to oceasionally take stock of 
our national ability to provide such finished material ae- 
cording to the delivery program that any emergency may 
require. 

At the end of 1918 the toluene demand was being met 
and the future estimated in- 
We 


this 


necessary 
crease in supply assured. must 
that 
gradual four-year development and that 
the the 
insignificant quantity manufactured in 
1914 to the maximum peak attained was 


consider, however, was a 


increase in production from 


not only a result of our national neces- 
sity but was initially stimulated by the 
commercial demand prior to our neces- 
sity. <A similar time development may 
not be available in the future. 

The experience gained, however, in 
developing such a supply will, of course, 
never be completely lost, although equip- 
the 
gency may never be available for a fu- 


ment constructed for past emer- 


ture one. We will be in a better posi- 
tion for rapidly building up a supply of 
such material, not only on aceount of 
the knowledge gained in the develop- 
ment of the past supply but also due to 
the commercial development of equipment and processes 
which, although not now being used for this purpose, are 
equivalent and may be turned to advantage to meet any 
large toluene demand. It is, therefore, the purpose of this 
article to briefly outline the souree of toluene and the com- 
mercial developments which will be of advantage in an 
emergency and particularly those which have been developed 
on the Pacifie Coast, or are at least observable to one resid- 
ing there. 

No attempt will be made in this discussion to go into 
great technical detail of toluene production and refining, 
but it will be more to give a picture of the future possibil- 
ities as seen by the writer, with the hopes that this article 
may be followed by others giving similar views of develop- 
ment in other parts of the country, followed with greater 
detail on the recovery and treatment necessary in the pro- 
duction of the finished 

The readers of ARMY ORDNANCE were given a valuable 


materials suitable for nitration. 
and interesting outline of the production of benzol and 
toluol in the November-December number, 1923, by Col. 
Fred H. Wagner, and I would refer those interested in this 
subject to his article, and will not here give the charac- 
teristics, ete., of toluene other than to mention that “toluene” 
will here be used to mean the “C. P.” finished material or 


its equivalent suitable for nitration, free from olefins, not 


‘Toluene 
S. J. Dickey 





Ss. J. Dickey. 








containing more than 0.5 per cent. paraffins, having less 
than a 2 degree proper boiling range with specifie gravity 
between 0.869 and 0.871. Toluol will be used to mean an 


unrefined oil having some content of pure toluene. 


Sources of Toluene 
of toluene-bearing oils may generally be 


The 


listed as follows, in approximate order of their economic 


sourees 


importance. 
1. Recovery from coke oven and city 
gas and their tars. 


2. Special cracking of favorable oils. 


3. Separation from petroleum oils 
having a natural toluene content. 
4. Possible 


other than cracking. 


production by synthesis 


At the present time we may. eliminate 
the 
sourees for 


Although 


great commercial demand stimulates re- 


from our consideration, insofar as 


writer knows, the last two 


production in this country. 


search work in new means of producing 
other materials, vet where this demand 
is not great for toluene there probably 
is very little research work going on, 
the 
synthetic production has been accom- 
plished by other than cracking, although 


and as far as writer knows no 


this may have possibilities. 
1918 of 


many petroleum oils in the United States showed but an 


Examination made during 
insignificant occurrence of toluene in our natural petroleum. 
We should, therefore, eliminate this possible souree from 
our consideration although this is understood to have some 
value, particularly in the handling of Borneo petroleum. 

At the present time it is doubtful if there is very much 
production of either toluol distillates or toluene in this 
country from sourees other than by-product coke ovens and 
from redistillation of tars produced in eity gas plant opera- 
tion. The majority of these oils now being produced it is 
believed are being used in the blending of petroleum gaso- 
lines for the purpose of producing motor fuels having 
higher so-ealled anti-knoeck value. 

In an emergeney, logically, the first consideration would 
be to divert this production for war purposes and refine the 
material to the necessary specifications. This would neces- 
sarily not be without some inconvenience to the motoring 
public, but, fortunately, other materials have been found, 
and more are being found with continued research, which 
vive a similar effect in the motor and which come from 
other sources. In this way a substitute to make up for the 
benzol and toluol so withdrawn from motor fuel could be 
used, although manufacturing facilities for such materials 


might not immediately be available in sufficient capacity. 
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Recovery from Coke Oven and City Gas 

Should this quantity of toluene thus made available 
within a short period be insufficient for the new demand, 
the next most economic source would most probably be just 
the same as was found during the World War, that is, the 
recovery of toluol distillate from city gas by the stripping 
or absorbtion process. Since 1918 the amount of such gas 
available has increased materially with the population and 
its consumption, which considerably increases the available 
supply of toluene from such a source. At the same time, 
developments in recovery systems made during the last 
seven years should increase the efficiency of separation 
from both city and coke oven gases and give a further in- 
crease in the supply of the finished material. 

City gas is manufactured from coal and oil by several 
processes, and the amount of toluene available from city 
gas will, of course, depend on the type and methods of 
Colonel Wagner has summarized the prob- 
different kinds of 


manufacture. 


able yield of toluene from city gas 


about as follows: 
0.039 gals. 


045 “ 
09 aed 


By-product coke oven gas, per 
Retort 
Water 


M. eu. ft. 


Ty ‘ ry “ 


Horizontal 


gas, 


+ ry 


Carbureted 


gas, 


The above city gases are produced either from the ear- 
honization of soft coal alone as in the first two listed, or 


from the use of coal or coke in the manufacture of blue 
water gas containing little or no toluene and mixing this 
The oil used 


City 


with oil gas to produce carbureted water gas. 
is the principal source of toluene in this process. 


gas 


is largely manufactured on the Pacifie Coast by the oil gas 


process where no coal is used. In this process the oil is 
cracked to such an extreme amount that past examination 
has indicated little potential supply of toluene. This souree, 
however, should not be overlooked in an emergeney as 
manufacturing conditions continually change. 

The methods of producing finished toluene from such 
city or coke oven gas may be deseribed very briefly for 
those not thoroughly familiar with it. There are two gen- 
eral systems available for recovering light oils containing 
the toluene from such gas, and these may be divided into 
the 
medium, and the removing by solids as a second class, using 
activated the 


The oil absorption system is by far the one most 


removal by absorption, using oil as the absorbing 


charcoal or siliea gel as solid absorbing 
medium. 
generally in use. In this latter system the gas is passed 
through an absorbing tower, usually up-flow, in whieh an 
oil having a boiling or distillation point higher than that 
of the light oi] material to be recovered is passed in intimate 
contact with the gas, usually downwardly, and counter- 
current to the gas in order to thoroughly strip the gas of 
constituents the oil. The oil 


leaving the bottom of this absorber will contain the light 


which can be absorbed by 
oil removed from the gas containing benzol, toluol, and 
higher aromatic oil homologues, together with similar boil- 
ean be considered as 


whieh for 


impurities. 


ing oils our purpose 

This absorber oil containing the light oil, which may be 
ealled a saturated or wet oil, is passed through a still where 
the light oil is separated from the absorber oil by the 
action of heat and steam. The absorber oil is then cooled 
and returned to the absorption tower, recontacted with the 


gas and in this way indefinitely circulated. 





The light oil separated is then transferred to a reducing 
still and separated into as many of its crude component 
parts as the plant may be ealled on to produce. It may be 
separated, therefore, into a crude benzol, a crude toluol, 
No at- 


tempt is usually made in this still to secure extremely close 


crude xylol, or various solvent naptha distillates. 


boiling range material, as this is finally accomplished in a 


later distillation. The erude toluol is then washed with 
sulphurie acid to remove olefins and other impurities, the 
sulphuric acid sludge removed by water washing, the oil 
brought to neutrality by caustic soda which is finally wash- 
ed from the oil by water. This treated toluol distillate is 
then charged to a finishing still equipped with fractionating 
columns for producing an extremely close range boiling 
The C. P. pure toluene produced 


The 


process is very simple in outline, though the possibilities 


point finished material. 
from this still is the article shipped for nitration. 


for difficulties and inefficiency in operation and troubles 


in refining are many. 


Improvements in Absorption Recovery Systems 

The Pacifie Coast has contributed largely to improve- 
ments in oil absorption recovery systems during the last 
few vears. This has been due not to the recovering of light 
oils from city manufactured gas or from coke ovens, but 
due to the enormous increase in the development of recovery 
of gasoline from natural gas using the same process. 

When it is realized that the natural gas gasoline manu- 
factured in the United States during the year 1918 amount- 
ed to only 282,000,000 gallons and that only 63,000,000 
gallons of this was at that time manufactured by absorption 
systems, and that this has inereased to 1,105,000,000 gallons 
in 1925, principally by the oil absorption system, it can 
readily be seen on what an extensive scale development and 
construction have been going on during the intervening 
period. 

There are quite a few plant and equipment manufacturers 
on the Pacifie Coast who have spent large sums in research 
work on the absorption system and this has resulted in 
greatly improving the efficiency of absorption for removal 
of light oil or gasoline from the gas; in increasing the 
efficiency of removal of the light oil from the absorption 
oil; in reducing the size and expense of heat exchange and 
other parts of the equipment, and in reducing steam or 
fuel consumed in the process as well as operating expense 
through the instalation of automatie regulation, ete. 

Such equipment has been standardized throughout and 
the definite rating of each piece of apparatus is known for 
The this 


equipment at any point, therefore, is made more simple and 


service under usual conditions. installation of 
each installation being a new and separate design job is 
past history. 

For a time improvements in absorption towers consisted 
of the installation of different kinds of filling material of 
large surface in order to give more intimate contact between 
the gas and oil, together with means for distributing and 
redistributing the oil over this surface. At the same time, 
mechanically operated absorbers were tried out in different 
fields. There will probably be differences of opinion in dif- 
ferent field points as to the results being obtained, but it 
may generally be stated that the more efficient installations 
are now developing toward the installation of various types 
of bubble towers as absorbers, this designation being used 
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to include both perforated plate and nozzle and bell cap 
type of bubbling equipment. The nozzle area, periphery of 
cap, seal, the capacity of run-backs, the distance between 
plates and counter-flow designs are being so made that 
reasonably high capacity is being secured for a given tower 
diameter for this type of work. The gasoline recovery in- 
dustry did not generally use bubble type stripping stills 
until recently. These are now pretty generally adopted of 
improved design and, with the higher temperatures of pre- 
heat which have been adopted in the last few years, are 
stripping their oil extremely clean. Bubble fractionating 
towers are also being used to make clean separation be- 


tween the absorber oil and the light oil produced. 





Figure No. 1 illustrates one of the highest capacity dis- 
tillation units in existence for the recovery of gasoline from 
natural This was manufactured by a Pacifie Coast 
eompany, which is shipping such plants and equipment not 
The 


absorption towers in this cut are obseured by the distilla- 


gas. 
only throughout this country but all over the world. 


tion units. It is to be particularly noted how compact 
these units are, how everything is convenient for installa- 
tion, replacement, or salvage. This illustration shows dis- 
tillation units in duplicate of a total eapacity of 1,000,000 
gallons circulation rate of absorber oil per day, and 90,000 
gallons of gasoline or light oil produced per day. 

Several of the Pacifie Coast manufacturers have also de- 
veloped complete portable plants. These are assembled, 
even including all inter-equipment piping in the factory, 
mounted on structural steel bed plates, and shipped com- 
plete on trucks or flat cars ready for connecting up to the 


steam, gas and water lines, and to tankage. Two of such 





portable units by different manufacturers are illustrated in 
Figures 2 It would seem that, having such small 


portable compact and almost automatically operated units 


and 3. 


available, the size of the city gas plant in which light oil ean 
be economically recovered has been reduced and that many 
gas plants of medium capacity have been potentially added 
to the available producers of toluol. It is quite probable 
that the light oil from such plants should be shipped to 
some central refining plant for economy. 

The solid absorbent processes may prove of some value 
in future recovery systems. The charcoal system apparent 
lv has been developed further than that of the siliea gel in 
Its use, however, in stripping of 


commereial installations. 


ss “¢ ‘ *s * >} . 
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1926 design absorption plant circulation and redistillation unit by Pacific Coast manufacturer (one 
of the largest capacity in the world). 





coke oven or city gas commercially will, to the writer's 
mind, be dependent on the completeness of tar separation 
from the gas prior to passing through the charcoal or 
silica gel absorbers. Some difficulties have been experienced 
in its operation on natural gas due to incompleteness of 
separation of petroleum absorbent oils in the gas, requiring 
expensive re-activation of the solid absorbent material. It 
would be expected that tarry materials from manufactured 
gas would present greater difficulties than with petroleum 
oils. It is believed that the tar elimination should be very 
much more complete than is necessary to protect the usual 
Un 


doubtedly improvements in tar extraction will be made in 


purifying material in such manufactured gas plants. 


the future covering this condition. 


Special Cracking to Produce Toluene 


It should be considered that all sourees of toluene in this 


country are in reality sources producing this material by 
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eracking, which may be used in the general term meaning 
the raising of materials to sufficient temperature to break up 
the chemical structure to produce different materials. This 
is true both in the carbonization of coal, in the production 
of earbureted water gas, None of these 
cracking systems, however, can be considered of very high 


or of oil gas. 
efficiency solely for the production of toluene, as these 
processes are operated primarily for another purpose, al- 
though their economic significance in the furnishing of a 
toluene supply as a by-product incidental to their major 
operation is not to : . 
be minimized. 


When, however, 
the quantity of z 
: ‘o 
toluene required or aS 


Ae 


the demand exeeeds 


the economic or pos- 


“igre 


ae 


sible production 


" 


from such e¢ity gas 


i 
a 
rae te va 


sources, then spe- 


vig 
Ms 


cial means must be 


looked into in order 


| 





higher than that required for most efficient operation both 
from a gas production standpoint and a toluene quantity 
production standpoint. 

this 
very high 


for toluene 


paraffin limitation indicated the necessity of 


In the special cracking production 


temperatures of cracking. The cracking of a petroleum 
oil, even at comparatively low temperatures as in the pro- 
duetion of eracked gasoline, results in the formation of 
free carbon. The handling of this free carbon naturally 
accumulating during such eracking has been the principal 

souree of trouble in 
the 


perature 


a even low tem- 
cracking 
for gasoline manu- 
facture. It 


found when the tem- 


was 
peratures were 
raisel to such an 
extent as to produce 
a toluene sufficiently 
pure in paraffin oils 


that the amount of 





to provide the neces- carbon _ produced 
sary total supply. was extreme. At 
This was the condi- the same time it was 
tion apparent — in found that such high 
the recent emer- . : temperatures used to 
gency and many =e a nee break down the 
systems for the di- Fig. 2. Complete factory built portable absorption plant— praffin oils decom- 


rect special produe- 

tion of toluene from oil by cracking were studied and 
tried, with many disappointments and failures in the pro- 
duction of the proper characteristics of the finished prod- 
uct. The continuation of these investigations and trials 
with extensive research and development work finally, how- 
ever, led to large seale commercial operation and produe- 
tion of finished toluene of the proper specifications on the 
Pacifie Coast. 

The difficulties in the development of processes for this 
type of cracking are many. The most important difficulty 
to be overcome is that the finished material must be a pure 
one and not have oils of other hydrocarbon series, such 
as paraffins or napthenes, in it. The unsaturated or olefin 
series of hydrocarbon of boiling point similar to that of 
toluene is readily removed from the toluene by the extrae- 
tion with sulphurie acid. However, as the similar boiling 
oils in the paraffin and napthene series are more stable 
than the toluene itself to the action of sulphurie acid, such 
a means of separation is impossible. 

Although it was understood that high paraffin toluenc 
was being nitrated abroad by separation after a partial 
nitration, it was apparent that American nitrators would 
not consider this possibility and demanded a type of toluene 
which could be handled for full nitration. This required 
a toluene having a content of less than half of one per cent. 
of such paraffin or other oils. 

This diffieulty of meeting the proper paraffin content not 
only existed in producing toluene by direct special erack- 
ing, but also was a point continually before the producer 
of toluol from eas plant operations. The proper control 
was given in these operations usually by an increase in 
temperature or uniformity of gas heat treatments, even 
the 


might be somewhat 


though 


temperatures necessary 


Pacific Coast manufacturer. 


posed much of the 
tolnene itself, resulting in an increase in benzol, carbon 
and gas. 

It was found that eracking under pressure resulted in 
lower total lesses, including gas loss, than at low pressures 
such as existing in the checker brick stoves used in the 
manufacture of carbureted water gas. The final develop- 
ment, therefore, took the form of tubular heaters for heat- 
ing the oil to cracking temperature, special containers for 
the aveumulation and removal of the separated carbon de- 
veloped and designed for minimum operating difficulties, 
and the condensing of the light oil produced, separating it 
fixed 
by automatic means was found to be one of the greatest 


from gas. Extremely close temperature regulation 
nids in securing maximum yield and continuity of opera- 
tion. The proper retreatment by heat of toluol first pro- 
duced containing paraffin oils was found to give sufficient 
control over the paraffin content of the finished material. 
The separation and subsequent cracking of xylol and sol- 
vent napthas produced gave a material increase in toluene 
vield. 

This process of cracking, as finally developed and oper- 
cent. 


stock 


vield 


ated, gave a yield of toluene of approximately 5 per 
of the original petroleum oil used when the charging 
consisted of a paraffin base petroleum as against the 
in earbureted water gas manufacture of approximately 
21, per eent. of the oil so eracked, and in the ease of oil 
vas manufactured of approximately .05 per cent. of the 
oil used. 

The cracking of petroleum oils for the purpose of pro- 
dueing gasoline from heavier petroleum oils has been de- 
veloped during the last 7 or 8 years to an even greater 
extent than has the absorption process for recovery of gaso- 


line from natural gas. These developments, while not di- 
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rectly applicable to cracking for production of toluene, will 
undoubtedly be helpful in pointing out new structural ma- 
terials, ete., in improved design of equipment for cracking 
toluene. They are not directly applicable, as it must be 
considered that while the temperatures necessary for crack- 
ing to toluene may not be but 200° or 300° F. higher than 
that for cracking to gasoline, yet the physical strength of 
steel materials between these two temperatures and _ the 
activity by oxidation of such steel makes the two problems 
vastly different. 

While the percen- 
tage of toluene 
finally recovered by 
direet eracking is in 
larger percentage 
than that recovered 
by eracking a petro- 
leum oil in the manu- 
facture of carbureted 
water this 
does not necessarily 
mean that due to the 
greater efficiency the 
cost will be less. In 
the ease of the car- 
bureted water gas, 
where this is sup- 0% Peete 8. nt 
plied to a eity the 
net cost of raw ma- 
terials per gallon of toluene may be low as the major prod- 
uets from the oil can be marketed in their usual market, 
which was the major product of the use of the oil. In 
the case of cracking oil for the express purpose of making 
toluene, there will probably be no market for the con- 
siderable gas produced other than fuel of low credit value. 


gas, yet 


Selection of Oil for Cracking 


Experimental work disclosed that while a normal paraffin 
base petroleum of a kerosene or light gas oil boiling range 
eould be made to yield approximately 5 per cent. of toluene, 
yet the same process would produce 30 per cent. of toluene 
from a strictly aromatic oil such as solvent naptha or 
xylol. This corresponding increase .n production was also 
found to result from petroleum oils containing aromatic oils 
naturally, although such aromaties do not exist as toluene 
in the original petroleum distillate. The oils from Cali- 
fornia were found to contain an appreciable quantity of 
such aromatic oils and the yields secured by eracking dis- 
tillates from this region resulted in an increase to 6 per 
cent. of toluene from the original oil. This gives the Pacific 
Coast a certain economic advantage in the direet cracking 
of natural petroleum for this purpose. 

It must be considered that the heavy cracking necessary 
to produce this material results in large losses and the 
possibility of seeuring such a large yield from an aromatic 
oil points out that all efforts should be extended to collect 
and crack all xylol and solvent naptha possible, even divert: 
ing these products from other uses before cracking too ex- 
tensively into virgin petroleum oils. 

In the cracking of petroleum oils for the production of 
gasoline a number of the processes produce distillate which 
is sometimes called eycle stock, which has a boiling range 
of about the original gas oil, but now contains some aro- 


Pig. 3. Complete factory built 
Another Pacific Coast manufacturer. 


matie hydrocarbons. A thorough investigation of the 
potential possibilities of heavily cracking such partially 
cracked cycle stock might lead to economy in the produe- 
tion of toluene. 
Separation of Paraffin and Aromatic Hydrocarbon Oils 
A number of installations have been made in the last few 
years on the Pacifie Coast of the liquid SO, process for 
treating of certain petroleum oils by selective solubility. 
This process is known as the Edeleanu process and is the 
Dr. L. 


Rou- 


invention of 
Edeleanu of 
mania. The process 
operates by mixing 
liquid sulphur = di- 
oxide in the cold and 
under some pressure 
the oil to be 
treated. After agita- 
the oil 


with 
tion sepa- 
rates into two layers, 
the 
sisting of liquid SO, 


upper one con- 


and praffin series 


oils predominating, 
and the lower layer 
consisting of liquid 
SO, and 
and unsaturated oils 

The 


lower layer is drawn off thus separating it from the upper 


2 pees aromatic 
portable absorption plan 


predominating. 


Jayer and the liquid SO, eliminated by expansion from each 


of the two products separately and compressed to the liquid 
form for further use. The two oils ean then be washed 
and further treated if 


It has been suggested that the aromatic oils so sepa- 


necessary. 


rated in normal refining may be valuable stock for erack- 
ing to toluol. Should the necessitiy for large production 
of toluene arise, this possibility of concentrating aromatic 
vils both from petroleum in which such oils naturally oceur 
and also in partially eracked oils from gasoline cracking 
plants should not be overlooked. 

This process of separating aromatic from paraffin hydro- 
earbons might profitably also be investigated for the re- 
moval of paraffin oils from finished toluene. If such sepa- 
ration were worked out sufficiently so that high paraffin 
toluene could be delivered as specification toluene without 
further heat treatment, it is highly probable that cracking 
temperatures could be reduced and higher yields of toluene 
secured with a corresponding lower production of benzol. 


Rifle and Ammunition Board Appointed 


A board to test and determine types of arms and am- 
the National 
Matches, 1927, has been appointed. Members of the board 
are: Brig. Gen. C. L’H. Ruggles, Ord. Dept., U. S. A.; 
Col. A. J. Maenab, Jr., Inf.; Lieut. Col. G. C. Shaw, Inf.; 
Comdr. E. E. Wilson, U. S. N.; Lieut. Col. Townsend 
Whelen, Ord. Dept.; Lieut. Col. F. M. Waterbury, Ord. 
Res.; Maj. R. S. Keyser, U. S. M. C.; Maj. C. W. Baird, 
C. A. C.; Maj. W. L. Clay, Ord. Dept.; Maj. Herbert 
O’Leary, Ord. Dept.; Maj. L. W. T. Waller, M. C. Res.; 
Maj. F. W. Parker, Jr., Ord. Res.; Capt. J. L. Hateher, 
Ord. Dept.; and Maj. K. K. V. Casey. 


munition to be used in and International 
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The San Leandro plant and main offices of the Caterpillar Tractor Co. 


Caterpillar Tractors 


Maj. W. A. Capron, Ord. Dept., U. S. A. 


HE Caterpillar Tractor Company, which during May, 
Best 
Holt Manufacturing Companies, has its executive offices 


1925, acquired both the C. L. Tractor and the 
and main plant at San Leandro, Calif., with a factory 
branch in Peoria, IIl. 
proximately 55 acres, employs about two thousand men 
(ineluding a night shift at both plants) and produces daily 
141 tons of finished product at a sale value of more than 
$85,000.00. 

It may be of interest to those who were familiar with 
the former Holt Company’s plant at Stockton, Calif., to 
know that that installation now comprises The Western 
Harvester Company, which, under the direction of the 


This organization comprises ap- 


Caterpillar Tractor Company, is successfully manufacturing 
an improved combined harvester on a much greater pro- 
duction scale than ever before. 

The Peoria plant, producing the “Sixty” or Model A, 
the 5-Ton and the 2-Ton types of Caterpillar, is equipped 
in a similar manner to the San Leandro plant whieh pro- 
duces the “Sixty” and the “Thirty” or Model S, and 
though neither factory 
has its own forging or 
foundry facilities, 
both perform all oper- 
ations on the raw ma- 
terial, rough castings 
forgings enter- 
the finished 
The follow- 
ing description is de- 
voted entirely to the 


and 
ing into 


product. 


San Leandro plant, at 
which place there is 
stationed an officer of 
the Ordnance Depart- 
ment, but 
ties, 


the facili- ae 
and 


— ——- —.- 


. a . 





processes, 
production 


methods 





a 


Latest model of standard “Thirty” Caterpillar Tractor, 
excellent for artillery use. 


set forth are generally applicable to the Eastern branch 
in Peoria. 

The San Leandro plant, oceupying about fifteen acres, is 
ideally located respecting land and sea transportation be- 
cause the shops are bordered on two sides by the Western 
Pacifie and the Southern Pacifie railroads, respectively, and 
are within one hour’s run of the Oakland and San Fran- 
ciseo waterfronts. 

The buildings are, for the most part, of corrigated G. I. 
sheeting, which is excellent construction for this loeality 
beeause of the mild climate throughout the year. Generous 
window and ventilating capacity is provided and all floor- 
ing, except that of the heat treat department, which is 
conerete, is of ereosoted wood blocks, tarred and laid on 
concrete. A new one-story brick office building affording 
approximately 40,000 square feet of floor space with a fire- 
proof vault of 5,000 additional square feet, is well under 
way. There is also a new warehouse of 20,000 square feet 
under construction. 

Essentially the installation consists of the office, the pro- 

duction machine shop, 


the track, heat treat 
and service depart- 
ments, the assembly 
lines, the smith and 
carpenter shops, the 
engineering depart- 
ment, and the en- 


gineering research, 
chemical, and metallo- 
graphical laboratories. 


In the production 


of tractors this fac- 
tory handles all opera- 
tions from the initial 


anneal or normalizing, 





through the machining 


and subsequent heat 
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A battery of Gleason bevel gear generators. 


treatment, to the final assembly including all of the 3,417 
separately numbered parts constituting a The 
only exception other than standard hardware, carburetors, 


tractor. 


magnetos, ete., is the camshaft which is purchased com- 
plete. The daily production is three “Sixtys” and. four 
“Thirtys.” ) a: 

Electric power for plant operation is supplied at 11,000 
volts, 60 eyeles, 3 phase by the Pacifie Gas and Electric 
Company which maintains a bank of three 500 k. v. a. trans- 
formers stepping down the line voltage to 4,400 for supply- 
ing a group of transformers owned and operated by Cater- 
pillar Tractor Company. This group consists of two banks 
of three 200 k. v. a. and one bank of three 75 k. v. a. trans- 
formers, the two unit banks distributing to the plant at 
110 and 220 volts, 3 phase for lighting and motor use and 
the one bank unit at 110 volts for heat treat 
The motor eapacity (459 motors) is 2447 h. p. 
monthly power consumption 227,200 k. w. h. with a peak 
load of 873 k. w. 

The air compressor unit has a total maximum capacity 
of 2,911 eu. ft. free air per minute and maximum con- 
The 
shop pressure is maintained at 85 lbs. with automatic 


furnaces. 
and the 


sumption being 1,050 and the average 721 eu. ft. 


alarm bells set for 75 and 70 depending upon the loea- 
tion in the works. There are three 2-stage and one single- 
stage Ingersol Rand compressers. As a safety precaution 
the cooling system of each compresser is thermostatically 
connected with the no-voltage release of the driving motor 
line. 

Steam for heating, processing, and cleaning and refining 
the cutting and quenching oils is supplied at 50 Ibs. gage 
by three 100 h. p. horizontal boilers. With reference to 
cutting oils, the plant maintains a unit consisting of a 
hand pump and tank of 150 gallons capacity which, con- 
veyed by truck, procures crank ease drainings from loea! 
garages to be used for cutting purposes. These drainings, 
amounting to 450 gallons each week, after dehydration and 
cleaning make an excellent cutting oil at very low cost. 

A 10-inch, 327 


with a Byron and Jackson eight-stage turbine and 10,000 


feet well on the company’s property, 


gallon tank supplies water for all purposes at a head of 
sixty feet. For emergency use a 4-inch meter is connected 


with the city main, 






Plant fire protection in all buildings is assured by an 
over-head sprinkler system whose primary water supply 
is two 50,000 gallon tanks with a 127 feet head. The 
secondary supply is an 8-inch direct connection with city 
water and engine connections through twin plugs allowing 
city engines to pump into the system. The installation is 
tested each month. In addition there are provided city 
fire alarm boxes, direct connection with the A. T. D. wateh- 
man service, and 40-gallon, wheeled, chemical extinguishers 
and 21-gallon hand extinguishers throughout the plant. 

Internal shop transportation, other than erane service, 
is earried on by means of the Elwell Parker elevating plat- 
form, low wheel, electric truck system, for which more than 
3,000 trays are maintained. ‘The system is augmented in 
certain cases by four-wheel electric trucks of several dif- 
ferent types, and by the hand-operated Cowan Hydraulie 
Transveyor. Over-head crane service is available in part 
of the shop and in the shipping and service department, 
Out- 
side loeal transportation is handled by Buick %4-ton, Pack- 


while tractors are used for ear shifting in the yards. 


ard 3- and 5-ton, and Fageol 5-ton trucks. 

The shop personnel, ineluding a night shift for five nights 
a week, comprises more than eight hundred men, most of 
whom have been with the company over a long period of 
years. filled 
from the ranks of the operatives which fact produces an 
The 8-hour day 


Vacancies in the higher shop positions are 
ambitious and enthusiastie organization. 

starts at 8 o’clock, making a 44-hour week. 
health insurance is in effect generally throughout the plants 


Group life and 


of thé company. 

An apprentice school for assuring an adequate supply 
of highly trained operatives to meet the future needs of the 
company, is mainiained in conjunction with the production 
plant. This system of training, conforming to the most 
recent industrial practice, in securing specialized young 
men, has been in operation about two years, contemplates, 
with six months’ probation, a four years’ course, and is 
officially recognized by the State Department of Trade and 
Industrial Edueation as meeting the requirements of the 
Smith-Hughes act. The mental requirement for admission 
is a grammar school education, and the course has proved 


so popular that approximately 500 applications for the 


course have been received from over the State. 
The medical staff on the plant consists of a trained nurse 





Specia] purpose track link machines. 
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who is continually on duty during working hours and an 
attending surgeon who is present for several hours each 
day. Irregular, though frequent, inspections of the works 
insures the maintenance of sanitary conditions throughout. 

The engineering department, with a force of twenty-two 
persons, is divided into two sections, one on tool design 
(jigs, fixtures, gages, and machine tools) and one on regu 
ler engineering and tractor design. The excellent feature 
here is that both sections are organized under one execu- 
tive and technical head. The designer and the production 
man meet with friendly equality in this department which 
assures that standard design is well adapted to quantity 
production methods. 

The planning department, consisting of but eight per- 
sons, has effected an efficient system throughout the plant. 
The unit time on operations is found from actual time 
studies based upon machine burden and work routing, the 
Hollerith tabulating system being used for checking men’s 
production of percentage of task earned against time on 
operations as set by time studies. The percentage of task 
earned as found by the planning room is entered on each 
man’s card by the personnel department for checking pur 
poses. The day and night shifts are informed of their 
comparative production by color scheme charts posted in 
each department. Continual retiming, and improvement in 
operation methods and frequent analyses of various groups 
and departments, make for constant improvement in manu- 
facture. It is such methods, that, in part, made it possible 
recently to reduce the combined selling price of the “Sixty,” 
“Thirty” and the 2-Ton by one thousand dollars. 

The stock of 


necessary for one month’s produetion, with two weeks’ sup- 


raw material maintained on hand ts that 
ply in the shop, two weeks’ supply on the assembly floor, 
and a month’s supply of raw material in transit from the 
manufacturer. Gray and malleable iron, carbon steel, brass, 
aluminum, and bronze castings are procured in and around 
the San Francisco Bay district with certain small forgings 
coming from the southern part of the state. The sources 
of supply for hot and cold rolled carbon and alloy steel, 
cold drawn seamless steel tubing, and forgings, including 
the 340-Ib. “Sixty” erank shaft, are located as far East 


as Cleveland, Ohio. 


Inspection of incoming material, in the case of forgings, 





The track link production 








Special purpose machine for handling track roller rims. 


for example, involves the response to a standard heat treat- 
ment of a fixed percentage of pieces of each different heat 
in the shipment. If abnormal results obtain, a metallo- 
eraphie and chemical analysis is made, together with a 
physical test, the outcome of which is the basis for a special 
heat treat or the final rejection of that particular heat in 
the shipment. Springs receive a funetional test where 
partial failure is followed up in metallographie and chemi 
cal laboratories. All bar stock is tested by the heat treat 


department, and in addition, special size bar stock for 
parts such as the accessory and oil pump shafts, sprocket 
hub studs, track spools and pins, is given a 100 per cent. 
shaft 


hardness 


The cam and all antifriction 


100 


inspection as to size. 


hearings are given a per cent. test. Cast- 


ings are 100 per cent. visually inspeeted and a certain 
pereentage of test lugs chemically analyzed for comparison 
with the foundry analysis. Inspection during manufacture 
ineludes the set up in the machine, the inspector’s signature 
appearing on all job ecards stamped “Set Up,” the finished 
piece by gages on hand at the machine, and the Brinell, 
Scleroscope, and Rockwell tester for hardness during and 
after heat treat, while in the ease of transmission and final 
drive gears a gaging on centers before and after heat treat. 
Cylinders and eylinder heads before grinding, and radiators 
after assembly are tested under hydrostatic pressure. In- 
spection closes with a detailed checking of each tractor 
final gen 


during its two-hour run on the test floor and a 


eral survey while loading or preparing for shipment at 
the plant. 

The production machine shop, of approximately 45,000 
square feet, was originally laid out on a grouping basis by 
machine classification but is steadily undergoing rearrange- 
ment by machining operation to produce straight line pro 
duction, the rate of rearrangement being governed by pro 
duction inerements and the necessity of preventing ma 
Straight 
operation are those handling the pistons, the cylinders, the 
erank the both the 
“Sixtv” and “Thirty.” 

The crank and transmission case department, which after 


chine idleness. line production groups now in 


shafts, and transmission gears for 


several contemplated internal routing changes, will be an 
excellent example of straight line production, receives the 


rough east erank eases and transmission cases for both 
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sizes of tractor and discharges them finished to the re- 
spective assembly lines. This department contains, besides 
the several special laying-out fixtures, five special boring 
mills and one special drill press designed on the works, 
as well as standard planers, side and head millers, boring 
mills, and drill presses. The special boring mills produce 
perfect alignment of shaft bearing seats while the jig drill- 
ing, used throughout, assures uniform interchangeability 
and accurate fitting. The model “A” transmission case of 
1,583 pounds and the crank ease of 675 pounds receive, re- 
spectively, 17 operations on 9 tools, and 10 operations on 
5 tools, while these members for the model “S,’ 685 and 
523 pounds, receive, respectively, 15 operations on 9 and 13 
operations on 8 tools. The model “S” transmission top 
cover is also completely machined in this department. 


The sheet metal shop manufactures the fuel tank, fuel 
lines, pressure grease gun tank, all shims, control and 
ignition wire sets, radiator shields, fan shrouds, ete., and 


in addition assembles the radiator and the thermoid lining 
to the steering clutch brake. Radiator tubes as purchased, 
are assembled to the upper and lower headers by hand. 
The operation consists of eorking with asbestos cord pack- 
ing, coating with a coal tar product, and setting up a 
threaded bronze packing nut. The such 
as to afford maximum thermal expansion, mechanical weave, 
The finished radiator, 


eonstruetion is 


and ready individual replacement. 
as a test, is subjected to a hydrostatic pressure of 25 pounds 
for one hour. 

The track department, a building of 10,000 feet floor 
space, including 1,200 feet devoted to the engineering re- 
search laboratory, is a self-contained unit, performing all 
machining, heat treat, and assembly operations, except 
annealing and carburizing, on the complete track and the 
track rollers. 
cellent example of straight line production in the plant. 
The forged steel links (weight ten pounds, Model “A”) 
previously annealed in the heat treat department, enter at 


This department is, perhaps, the most ex- 


one end of the shop where spool and pin holes, rights and 
lefts, are rough and finished drilled and reamed on a special 
purpose machine, then by gravity roller conveyors for 
rights and lefts, to a continuous rotary miller where the 
rail flats, rights and lefts together are machined, by con- 
veyors to the successive operations of spotting flats for 
shoe bolt nuts, slotting cotter way in pin end, counter- 





“Thirty” for two hour run-in on the line. 
(The electric motor is for starting only). 


Starting the 


“ih 


The “Sixty” assembly line. 





holes. At 


point is a rotary, automatie control and recorded electric 


boring pin holes and boring shoe bolt this 
furnace for heating the links to proper quenching tem- 
perature (approximately 1,500° F). The quenching fixture 
and water stream are such as to give a selective quench in 
that the roller face of the link is hard while the shoe face 
is softer and tough. The link is placed in the fixture and 
a foot pedal releases the automatic quench-timing me- 
chanism which starts and stops the water stream at a pre- 
determined interval. As a check, a certain percentage of 
each -forging heat is brinelled on both faces. The quenched 
link, removed from the fixture, is automatically fed through 
an automatie control and recorded eleetric draw furnace. 
after which assembly (132 links per track) with the case 
hard spools and pins is effected in an 80-ton hydraulic 


press. A small portable, hand-operated, 75-ton hydraulic 


press is issued to tractor dealers for replacing pins and 


spools in the field. After the solid cotter pins are up set, 
the forged shoes with nickel steel bolts and nuts are loosely 
assembled by hand, the final set up being made with a 
motor-driven socket wrench, which through the medium of 
a pneumatic friction clutch, clips at a predetermined tor- 
tional load and is released entirely by the operator's foot 
for passing from bolt to bolt. This wrench effects a uni- 
form set up of the shoes and, in addition, gives each bolt 
a physical test (264 bolts per track, Model “A”). It is 
interesting to note that the tools in 
this line, the two furnaces, the special wrench, and the 


the 


first three machine 


assembly press were designed and built on works. 
Briefly, the track pins and spools after cutting to length 
from solid bar and seamless steel tubing stock in Cleveland 
automatics are, respectively, drilled for pin, and broached 
and turned to size, ete., then earburized in the heat treat 
(18 to 20 hours ineluding 6 to 8 hours at heat) with sam- 

cheeked hand 

) 


microscope to a tolerance of .2-mm., 


ples of each heat for depth of case by 


and returned to the 


track department for heating in an automatically con- 


trolled 
quench at a fixed head. 


and recorded rotary electric furnace for water 


Samples of each heat are given 
a 100 per cent. seleroscope test. Track rollers consist of 
a east-iron hub with a shrunk-on, forged, carbon steel rim. 
The hub, after six machining operations, is placed on a 
special fixture where the rim is selectively quenched and 
tool which, 


shrunk-on after machining in an automatic 


designed and built in the plant, feeds a forming tool di- 
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The “Thirty” assembly line. 


rectly into the rough forging and removing 642 pounds of 
stock per minute, forms and finishes the flange and tire 
face in three minutes. For checking purposes, 20 per cent. 
of all rims are brinelled to the different specifications for 
flange and roller face. In shrinking on the rim, that mem- 
ber is heated in a rotary electric furnace, the first and 
second stages being automatically controlled while the third 
stage is both controlled and recorded. Both the operation 
of the fixture and duration of the quench are automatie, 
the operator simply places rim on hub and kicks a foot 
pedal. The controlling mechanism, indentieal with that 
for timing the link quench, consists, essentially, of a small 
motor, a gear set, a syphon connected to the shop air, a 
graduated time dise with return springs, and the appro- 
priate contacts for solenoid-operated air valves. The 
quenching water is maintained at constant temperature by 
thermostatic control of a cold water supply. A furnace 
time card system indentical to that in operation in the heat 
treat department is maintained in this shop. The hub 
which is slightly constricted by the rim shrink, is broached 
in the track assembly press. The completed track is trans- 
ferred by mono rail to its assembly point on the erecting 
floor, and the rollers are delivered to a sub-assembly on 
the erecting floor where the antifriction bearings, cork seals, 
dust collar, shafts, ete., are installed prior to assembly in 
the swing frame. 

The heat treat department, besides special experimental 
and inspection operations, handles 576 separate pieees in 
each tractor, exelusive of washers, cotter pins, ete. These 
consist of 17 eyanided, 61 annealed, 284 case hardened 
(carburized and hardened), and 214 hardened (annealed 
and hardened). The furnaces, except the “Humps,” 
“Homo” draw, tool room, ete., are oil fired. The oil, Cali- 
fornia erude (19 Baumé), supplied from storage at 85 
pounds, enters the continuous cireulation system at 15 
pounds and is preheated to 150° F. Air for the burners 
is supplied at fifteen ounces by G. E. blowers. Of the oil- 
fired furnaces, two rotaries for heat treat and one for 
carburizing are automatically controlled and recorded, the 
remainder, 8 carburizing, 3 anneal, 4 reheat, and 1 special 
for sprockets are indicated by potentiometer with 2 couples 
per furnace. The entire pyrometer system is completely 
checked every two weeks. The oil-fired furnaces, with four 
exceptions, are of the heavy, semi-muffled, under-fired, type. 





The Hump furnaces, for the transmission and final drive 
gears, need no explanation. The Rockwell Dilatometer in- 
stallation attached to one of the gear-treating furnaces is 
probably the first of this type of equipment on the West 
Coast, and its results are being observed with great in- 
terest. This system, operation of which is based upon the 
volumetric changes of the charge during the heating eyele, 
makes for very accurate treatment, in that the instant the 
proper time for quenching is reached, indication is auto 
matically given by an electric alarm system. For heating 
and selectively quenching the 240-pound, cast steel, track 
sprocket, there is provided (designed and built on the 
works) a special oil-fired furnace with hydraulically con- 
trolled hearth operating in conjunction with a 30-ton press 
which prevents distortion during the water quench. A 
Gleason press is used in oil quenching the main bevel gear 
(alloy steel, 17.2 pitch diameter with 43 teeth). Except in 
one instance (the track sprocket) the undesirable oil and 
salt draw pots are replaced by the “Homo” electric draw 
furnace, which, in this case, is special, as a draw of 1,200 
Ff, is attainable. This installation assures a rapid, aceu- 
rately controlled, uniform and clean draw. One size car- 
burizing box is used, with standard packing arrangement 
for each of the different parts charged. The carburizer, 
consisting of charred, carbonate-treated peach pits is manu- 
factured on the West Coast. It is distinguished by its low 
shrinkage, minimum fines, and low weight per volume, 
while its earburizing characteristics compare favorably with 
those of the more well known compounds, though its cost is 
considerably less. For control purposes each charged box 
contains a standard S. A. E. steel sample and a sample 
of the particular stock in the charge. These samples are 
compared for depth of case by hand microscope, a tolerance 
of .2-mm. being allowed. All carburized parts are re- 
heated to a standard temperature before quenching. A 
record is filed showing’ the part, the box, the furnace, the 
box location in the furnace, and the result of comparison 
of the control samples. In order to maintain a complete 
history of transmission and final drive gears, all of which 
are alloy steel, these members are each stamped with an 
individual heat treat serial number, and a record showing 
time periods, temperatures, results of hardness test, ete., is 
filed against each number. The same ecard system for cost 


accounting purposes, ete., as used in the machine and other 





The test rack, for final run-in and inspection purposes. 
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shops, is in effect in the heat treat (omitting unit time on 
operations) with the addition of furnace cards. These 
cards, a set for each furnace, red, yellow, and blue, termed, 
respectively, “Idle furnace,” “Fuel and “No Fuel,” 
are clock punched at start and stop of each indicated con- 
dition, with a separate set of yellows and blues made up 
for each different part (not piece) charged in that par- 
ticular furnace at that particular time in the same manner 


on” 


that the operator simultaneously runs his own “White” 
eard. All ecards white, 
yellow, and blue eards show order, part, and operation 
The usual 


show furnace number and date; 


numbers and the number of pieces in the charge. 
entries of elapsed time, rate, total amount, ete., and the 
punching of these data in the appropriate lines and 
columns with a key punch for use with the Hollerith tabula- 
tor, is carried out in the office. The necessary sand blast, 


metallographic and chemical laboratories and physical 


test equipment is 
operated in eonjune- 
the heat 


tion with 





treat. 
The gear and clutch 


shellac, and inspected. All bearings with shims complete 
are assembled and the case set up on a special table for 
with for 
The connecting rod big end 


line-boring the bearings air-driven tools, one 
roughing and one finishing. 
bearing is bored in a similar manner, the rods fitted to a 
particular crank shaft by seraping (very little scraping is 
necessary), and each stamped with its engine number and 
position number on the shaft. The main bearings, by a 
small amount of seraping, are fitted to the erank shaft. 
The assembly, from this point on, progresses as follows: 
Oil lines, shaft, pump, and pan; erank shart, fly-wheel, 
connecting rods and pistons, cylinders, cylinder heads. com- 
plete with valve and springs, manifolds, ete., and lay out 
water 


for timing; eam shaft, oil and pumps; 


and timed, and finally after timing the 


fly-wheel 
magneto installed 
completed engine is delivered to its point of assembly on 


a “Sixty” line. This assembly requires 16 man_ hours, 
the engine is not run 
in and is balaneed 
statically but not dy- 
namieally. 


The 


housed portion of the 


north - east 





assembly assembles all 





steering clutches, from 
the 64 ray- 


liners on the 


riveting 
bestos 
steel dises, to the en- 
elutch 
$62 


tire steering 
unit 
pounds and contain- 


(each 


weighing 


ing 2 clutches 
with inner and outer 
drum, and 32 driving 
and 32 driven dises), 
sleeves, main bevel 
gear, and antifriction 


thrust and taper roller 


bearings. The Model 

“S” outer drum is 

not assembled here 

but later with the 

eannon housing on the aa 

line. Among other eiiiateeabien RS 
The “Thirty” sno 


assemblies handled 

here are the “Sixty” fan, gears to lower transmission shaft, 
fly-wheel adjusting collar and shifter, various roller bear- 
ings pressed on, and the final drive pinion with the mem- 
ber connecting it to the driven drum of the steering clutch. 
This particular assembly, a two-key taper, is handled in 
the greatest detail by a special process, with such results 
that, upon test, a minimum of 18 tons is necessary to press 
out the pinion shaft from the hub, and never has this 
point eaused trouble in the field. This department also 
operates the first portion of the “Thirty” assembly line, 
handling the installation of transmission, gear and clutch, 
the controls and final drive, or briefly, up to the point 
where the erank case enters the assembly. 

Paralleling the “Sixty” assembly is the line for the 
“Sixty” engine. This line is fifty yards in length, con- 
tains five stations with eleven men on the track and two on 
sub-assemblies. The crank case, forming the basis of the 
assembly is first cleaned, gaged at certain points, tested for 


leaks, cored holes plugged, the inside coated with a special 





“job” with cab and lighting system. 


production plant con- 
sists of a bay 50 by 


755 feet lone with 
over-head erane ser- 
vice which is eon- 
tinuous outside the 





building, across a city 


street, and through 
the length of the ser- 
vice department. This 
bay is 
the 


mission 


occupied by 
trans- 
depart- 
feet, the 
floor of 


erank and 
case 
167 
main ereeting 
394 feet, and the test- 
ing floor of 194 feet. 
The “Sixty” assembly 


ment, of 


extending 
the 


ing floor, is composed 


line, 






hatter throughout erect- 
of seven stations and employs fifteen men on the track 
with one man on sub-assemblies. The beginning of the line 
adjoins the transmission ease department which is an ideal 
location because that member forms the basis of a tractor 
assembly. The transmission ease, with both halves of the 
sprocket shaft assembled, is placed upon a wooden, flanged 
wheel carriage which conveys the tractor along a track by 
hand power during the progressive assembly. The several 
stations, operating on a time study basis, are supplied with 
a two weeks’ stock of parts exeept in the ease of such sub- 
assemblies as the final drive gear with hub, housing and 
sprocket, the engine, the roller frame, radiator, ete., which 
are made up approximately as required. The assembly, re 
quiring 32 man hours, is earried on in the following gen- 
eral order: The main frame (tractor serial number now 
stamped on), final drive pinion along with its clutch flange 
and bearings, transmission shafts with gears, main eluteh, 
steering clutch assembly, gear shifter assembly and housing, 


final drive gear with hub, housing and sprocket, transmis- 
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sion rear cover and steering clutch control, engine complete, 
At this 


point the motor is started by a fixture, and runs on its own 


platform, equalizer bar, fuel system, and tank. 


power, driving transmission, final drive and sprocket for a 
period of two hours. The whole assembly is now placed 
on the roller frame which has been made ready as a sub- 
After of the 


roller frame the whole unit is placed, by over-head crane, 


assembly on a low platform. attachment 
on its tracks, which are then connected by the master pins. 
The seat now being installed, the tractor is complete, except 
for the top or canopy which is attached after the final 
run in and inspection. 

The “Thirty” assembly line, 106 yards long with eight 
stations employing 13 men on the track and two on sub 
assemblies, is similar in operation to that of the “Sixty” 
except for differences arising in the case of the steering 
clutch and bevel gear assembly, the barrel-type crank ease 
the 

the 


assembly 


replacing main 
pro- 

ot 
and 
The 


assembly of this trae- 


frame, and 
gressive 
the 
with the tractor. 


engine on 


tor. including its en- 


. pe 
vine, requires 0. nan 
~ al * al * 5 © 


hours. 


MOO. ..,5h A. Ue 
Pears VUVueee = 


The completed trae- 
PPA LAA 


Ont 


tor moves on its own A Por A) 
: wens Oe 
power into the test MTT AG 


rack which consists of 


two lubricated metal 


floor 


hitehing post or dead 


Cate Wee 
“SAS hd 
Stee 


plates, a stout 
man, a pit, and the 


necessary safety 


sereens. The draw 
bar is made fast to 
the post and the trae- 
tor run in at the vari- 
ous forward speeds 
for two hours’ with 
its track slipping on 
the floor plates. Dur- 
ing this rum an in one “aes Cay” Neyer” 
spector goes over 


every detail of the mechanism and sets and seals the gov- 
ernor for idle and full load engine speeds (300 and 728 
R. P. M., or 650 loaded). 


on a bulletin board and the tractor removed from produe 


Any troubles found are chalked 


tion until correction is made. 

Painting is effeeted by air spray except on inaccessible 
members which are hand coated before or during assembiy. 
three different coats 


A special tractor paint consisting of 


has been developed by the W. P. Fuller Company for 
“Caterpillar” use. 

The service department which is entirely distinet from 
the production plant, occupies approximately 45,000 square 
feet, employs 90 men, and contains its own storage, ma 
This department manu 


all 


Special equipment, accessories, and attachments such as the 


chine shop, and erecting floor. 


factures, assembles, and installs non-production and 


logging wheeler, hydraulie pump, stationary drive, winches, 
and air compressors used upon tractors and, in addition, 


The 


spare parts for tractors no longer in production. 





A good prime mover for heavy mobile 
artillery. 


stock room, operating on a continuous inventory basis, 
specializes on non-production tractor parts, although a 
reasonable supply for those of standard manufacture is 
maintained. There are parts on hand for tractors built 
15 years ago. Tractors are prepared for shipment in this 
department and every probable shipping condition has been 
standardized with drawings and photographs. These ship 
ping combinations range from a complete tractor slushed 
for sea transport, packages of minimum bulk without dis- 
mantling sub-assemblies or deranging adjustinents, to sepa- 
rate packed loads not exceeding 500 pounds and 180 pounds 
rivers and coolie 


respectively for lightering on African 


transport over South American mountains. The final ship 
ping operations are conducted by the plant inspection de 
partment which, at this point, terminates its close serutiny 
of the tractor. 

Based upon the wise policy of the Chief of Ordnance 
respecting the use of 
standard commercial 


tractors for military 
purposes and his spe 
recommendations 
in the 


War Department 


cifie 
premises, the 


officially adopted the 
three sizes of Cater- 
pillar Tractors, the 
“Sixty,” the “Thirty” 
and the 2-ton. In 
this connection the 
question of military 


emergency require- 


ments (requirements 


so enormous as_ to 


warrant reconsidera- 


tion) has been most 
earefully considered 
by officials of the 


Caterpillar Tractor 


Company who, after 
a detailed preliminary 
decided 


study, have 


upon a definite emer- 
gency production 
The 


of this plan involves, perhaps, a year’s work by produe 


plan. detailing 
tion experts of the company, but, in general, the program 
is such as to assure tractor production on almost any rea- 
sonable quantitative time seale with a minimum prepara- 
tory period, provided the supply of raw material, labor, 
power, and other necessities is made available. 

There is no need to detail the excelleney of the tractors 
whose production is outlined in the preceding paragraphs; 
it is sufficient to state that their worth for military pur 
poses, a field demanding the most drastic requirements, is 
of 


heing recognized by seven different nations, exelusive 


the United States. 
Ground Shock Meter 
Fie. 


ARMY 


November 
“An 


was originally designed by 


rhe 


December, 


34, page 222, 


entitled 


device shown in 


1926, issue of ORDNANCE, 
Blast Meter,” 
Mr. Homer G. Gibbs, of the Trojan Powder Company, as 
! for that the blast 


slioek 


Karly Type ot 


a ground meter and purpose in 


the gun was carefully excluded, 
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Industrial Preparedness and the California 
Manufacturers Association 
Maj. J. A. Dorst, C. E., U.S. A. 


understand the relation between Industrial 


something of the picture into which the Association fits. 


Obtaining supplies in time of war is 
variously known as Mobilization of 
Materials, War Procurement, Mass 


Industrial 
The primary object is “Supplies on 
Time.” 


Procurement, Preparedness. 
A related purpose almost as 
important as the first one, is obtaining 
these supplies with the minimum dis- 
turbance to the economie framework of 
the country. 

Planning on this subject is extremely 
important. 
trolling faetor in plans for mobiliza- 


Supply is the present con- 


tion of manpower and, in time of war, 
it occupies by far the greater part of 
military energy. 
for every soldier in the 


During the late war, 
Army, there 
were seventeen people connected with 
supplies directly or indirectly, and for 
the 
were several soldiers behind him getting 


every soldier on firing line there 
the necessary matériels forward. As 
one enlisted man put it: “It’s not the 
fighting but the work that makes war hell.” 

The present planning has come about through a general 
realization that many industrial mistakes during the past 
war can and should be avoided in the future. The Act of 
June 4, 1920, authorized the War Department to under- 
take such planning. Accordingly the United States has 
been divided into fourteen territorial districts, and each of 
the seven supply branches of that department has repre- 
sentatives throughout the country. Each supply branch 
is organized slong commodity lines. The Ordnance Depart- 
ment is interested in guns and ammunition, the Air Corps 
in airplanes, the Quartermaster corps in motor transpor- 
tation, food and clothing, and general construction in the 
home land, the Corps of Engineers in general construe- 
tion and materials therefor in the Theatre of Operations, 
the Signal Corps in communication by telegraph, telephone 
and wireless, the Medical Corps in medical supplies, and 
the Chemical Warfare Service in gasmasks and various 
chemicals. The general war load on the eountry has been 
fairly accurately calculated and has been redistributed along 
branch lines to the various districts. 

The problem facing the War Department is how to 
obtain these supplies in time of war speedily, smoothly, 
surely and with minimum adjustment on the part of the 
business life of the country. In its essential outline, the 
problem is one of proper distribution rather than of in- 
creased production—during the first vear, one hundred and 





. | ‘O Pre- 
paredness on the Pacifie Coast and the California 
Manufacturers Association, it is necessary to explain first 





OTTO FISCHER 


President, California Manufacturers 
Association. 


fifteen million people are asked to provide for the military 
needs of about 3 per cent. of their number. These 3 per 
cent. will eat about the same amount of food as before. 
They will wear, roughly speaking, the same amount of 
clothing as before, although of different 
eut and color. However, just as there 
must be water in the pipes of a water 
system and something additional in the 
reservoir, before there can be con- 
tinuous flow from the spigot, just so 
must the supply reservoirs be partly 
filled in addition to the quantity given 
troops actually in service. Hence, the 
average load imposed upon the country 
to meet War Department requirements 
about 10 


normal annual production. 


is. estimated as per cent. of 
In fact, this 
country has such great resources and is 
so well organized industrially, that only 
four general items assume major im 
portance from the produetion as con- 
trasted with the distribution standpoint, 
namely, airplanes, guns and ammuni- 
tion, and perhaps ships. 

The 14th War Department Procure- 
ment District, comprises Idaho, Nevada 
States. 





and the Pacifie Coast Each of the seven supply 
branches has its distriet representative in San Francisco. 
While each procurement planning agent is directly re 
sponsible to his branch chief, these agents meet monthly to 
diseuss common problems, and by this means have achieved 
marked cooperation in planning. 

From a procurement standpoint, this district is well 
favored. 
for its great reserves of foodstuff of various kinds, of lum- 
Although even if Utah be 


It has a wide range of products, and is noted 


ber, of oil and oil derivatives. 
considered, the primary steel and iron produced is small 
with respect to the eastern output, the reason for no greater 
relative development so far is economie—the potential re- 
sourees in coal and iron are very large. Moreover, ample 
power exists, the climate is, in general, mild, the main 
manufacturing centers—Los Angeles, San Francisco, Port 
land, Seattle and Taeoma 
system that is very complete, and industry on the coast is 


are served by a transportation 
well organized. Finally, there is a hardy, homogeneous 
population of some 6,000,000 people. 

The local problem faced by the procurement planning 
agents at San Franciseo is to spread equitably over this 
This 
quota is constantly undergoing revision, but runs around 
$500,000,000 for the first year. The total value of manu 
factured products on this coast in 1924 was about four 
hillion dollars, so that the load is roughly 10 per cent. 


territory the quota of the war load assigned them. 
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Without going into the details of how the War Depart- 
ment representatives establish personal contacts with the 
individual producers, it is fitting to dwell for a moment 
on the aid afforded by local organizations of various kinds. 
Many organizations have been most helpful in the past 
But 
none has had so many different points of contact and such 
a general field of cooperation as the California Manufae- 


and will probably continue to be so in the future. 


turers Association. This association was organized in order 
to promote to better advantage joint industrial interests on 
the West Coast. It is closely allied to the California In- 
dustrial Council, which has representation from upwards 
of sixty trade associations. Through its own members and 
the Council, the California Manufacturers Association rep- 
resents something like 3,000 different plants, employing 
It is therefore a very material 
element in the industrial organization of California. Natu- 
rally it is concerned with the general prosperity of the 
State, both present and future, and it is very much in- 


terested in preparedness planning, believing such measures 


approximately 250,000 men. 


worth while from a peace-time as well as from a war-time 
standpoint. 

From the very start of procurement planning, the Cali- 
fornia Manufacturers Association has been sympathetie¢ in 
attitude and anxious to help in whatever way it could be 
of service. To a large extent, this is due to its secretary, 
Mr. Fred Boegle, who is a Major in the Sanitary Reserve, 
and who has placed his records and files at the disposal of 
the War Department. 

A rough summary of the scope of the Association’s col- 
laborative efforts includes a wide range. When 
3oegle, from his knowl- 


procure- 
ment was in its early stages, Mr. 
edge of industrial conditions, could give us, i. e., the seven 
procurement planning agents, a general survey of our field. 
When we were ready to eall upon a manufacturer, he would 
furnish a letter of introduction and sometimes even convey 
us to the plant and make the introduction in person. He 
discovered sources of supply and, if personally unable to 
furnish information, told us whom to see. He even went 
so far as to obtain from the various War Department rep- 
resentatives a statement of their particular quotas with 
the idea that it would be possible to make consolidation 
of the War Department load in his office. Although the 
requirements of the different always 
stated in terms which permitted their reduction to the same 
common basis, still a great deal of work was done in the 


branches were not 


way of discovering over-laps in requirements and incon- 
sistencies within the various branches. 
Through Mr. 


of publicity for Procurement Planning and on various oc- 


soeele, the Association seeunred a great deal 


easions, it sent its membership special bulletins dealing with 
industrial mobilization. It is engaged now in helping the 
War Department representatives locate manufacturers for 
certain items not readily placed with industry. In addi- 
tion to this, the Association habitually addresses a letter 
to every new plant going into business in California urging 
it to cooperate in the Industrial Preparedness plans of the 
Department. 





As a result there is received monthly by the procurement 
representatives, a list of firms, interested in mobilization, 
who have just established themselves in the State or believe 
that their product would be of value to the War Depart- 
ment in time of erisis. This list is an excellent means for 
keeping up to date with current changes. 

On the oceasion of the visit of the Assistant Secretary 
of War, the California par- 
ticipated with the Commonwealth Club of California and 
Later 


Manufacturers Association 
various patriotic societies in a luncheon of welcome. 

when Col. H. B. Ferguson, Direetor of Procurement in the 
Assistant Seeretary’s office revisited San Francisco the As- 
sociation had a special luncheon in his honor at which the 
lines of cooperation in the San Francisco District were 
diseussed informally and at length. 

Pre 


paredness by the California Manufacturers Association is 


While the service rendered the cause of Industrial 
quite marked in the line of material items and of keeping 
up to date, the greatest contribution of the Association is 
the procurement education of industry. Where the repre 
sentatives of the War Department deal with a single manu- 
facturer, the Association deals with hundreds, and, in addi- 
tion, it reaches a field not readily accessible to those in the 
To understand a little better what this 
be that, in the last took 
almost exactly a year for the business man of the country 


military service. 


means, it should noted war, if 


to understand something of war procurement and of his 
relation to it. This delay occurred in spite of the very best 
intentions and efforts on the part of everybody, in spite of 
the support of the press, of government publications, of 
The 


greatest value of the Association to Industrial Mobilization, 


four-minute speakers, and of many kindred activities. 


as I see it, lies in the preparation of the publie mind. 
Not alone is this Industrial Preparedness of great peace- 
time value in helping industry to understand the facts 
itself, but 
almost inealeulable. 
One—During the World War, the War Department spent 
At the beginning of that war, 


about its value as a preparedness measure is 


Space permits only two illustrations: 


some fourteen billion dollars. 
a knowledge of requirements such as we have today, would 
have saved us four billion dollars. At the beginning of 
that war, there was no one, comparatively speaking, who 
understood procurement even vaguely. Today there are 
20,000 firms on the War Department lists with, let us say, 
tifty thousand men thinking about it collectively and in 
the same direction. Two—Whereas the dollar is now worth 
some sixty cents in terms of pre-war normal, it appears 
not unlikely that a proper planning can keep the dollar of 
any future war, from going below eighty-five or ninety per 
cent. of its then pre-war value. 

Industrial preparedness is the cheapest and probably the 
best form of peace assurance that we have—it is doubtful 
if the money actually spent on it directly is one four-thou- 
but its effectiveness de 


the national 


pends largely upon the attitude of. industry and of busi 


sandth of revenue 


ness toward it. There is great need for an enlightened 


public opinion on this subject. 
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The Ordnance Unit at Stanford University 
Lieut. Col. Theodore J. Hoover, Ord. Res., U.S. A. 


HE School of Engineering at Stan- 
ford University consists of the 
Departments of Civil, Electrical, Me. 
Metallurgical 
Engineering, and the Department of 


chanical, Mining = and 
Military Science and Taeties, with the 
establishment of «a Department of 
Chemical Engineering in view. 

The courses of study are so arranged 
that students can register for electrieal, 
mechanical, metallurgical and chemieal 
degrees, and at the same time carry 
and complete with very little extra 
work, the requirements for a commis- 
sion as a Second Lieutenant in the 
Ordnance Reserve Corps. 

The Department of Military Science 
and Tacties is an inteeral part of the 
School, and is looked upon at Stanford 
as an engineering department. With 
this arrangement, and the School as 
organized, Stanford would seem to be 
a good training ground for Reserve Officers. 

The course of study for engineers in the School of 
Kngineering consists of six vears’ work divided into a 
four-year undergraduate period, when the student will be 
registered in the school and not in a department, and 
ending with the degree of A. B. in Engineering; and a 
two-year postgraduate period, when the student will be 
registered in a department, ending with the degree of 
Engineer in Civil, Electrieal, Mechanical, or Mining and 
Metallurgical Engineering. 

This development of engineering education at = Stan- 
ford, and the look into the future implied therein, is based 
on a conception of the engineer, and engineering as some- 
thing vastly greater and more significant in modern life 
than just a man with technieal training and a sort of a 


profession in which technology is the main ingredient. 


rE 
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The engineer today, and much more so 
in the future, is and must be the man 
who controls the forces of nature and 
utilizes the material resources of the 
earth, and who organizes and directs 
human activities on these lines for the 
benefit of the race. As the stupendous 
total of our material assets constantly 
increases in bulk, and as man’s environ 
ment comes more and more under his 
control, the engineer with each succeeding 
generation must take upon his shoulders 
larger and larger portions of the burden 
of civilization. If engineers of the 
future are to justify their name and 
fame, and the effort and expense put 
into their ereation, there must be an 
improvement in their partieipation im 
publie affairs; their sense of their pub 


lic oblivations must be further aroused, 


Lt. Col. Theodore J. Hoover, Ord. Res. and a snrer kn dee must be acquired 
Dean of Baginecring, Stanfora and a surer knowledgt mu: t be ac juired 
University. of how to make thei efforts effeetive. 


In working out the details of the School of Engineering 
at Stanford, it has been definitely decided that the four 
year eurriculum cannot be utilized fer a professional 
training, hence the School is placed on a six-year basis. 
[t has also been recognized that engineering edueation 
generally has suffered from too great specialization in the 
first four years, to the detriment of fundamentals; this 
defeet is corrected, it is hoped, in the curriculum of the 
School of Engineering. Leadership in the engineering 
professions has in the past, and will in the future, be at 
tained by many four-year men who have been narrowly 
specialized, but we believe they attain leadership, not be- 
eause of the specialization, but in spite of it. We be- 
lieve the six-vear man with his broader preparation will 
have a decided advantage in the race for leadership in 


his profession and in publie affairs. 


wile 
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A Corner in the Ordnance Laboratory, 





Stanford University. 
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Whatever implied criticism of the past there may be in 
our desire at Stanford to make edueation in each sueceed- 
ing generation better than that of its predecessor, it is no 
more than that normal ambition of the sons and daughters 
of all generations to do better than their fathers and 
mothers. unkind in this 
We build on 
foundation, and their good work will endure. In defin- 
itely breaking away from the iron-clad bonds of the four- 
curriculum and 


There is nothing implied 


criticism, if it really exists. must their 


year breaking from too severe 


specialization in those years, and in laying a broader and 


away 


more liberal foundation for professional work, we earnest- 
ly believe we are making a step forward in engineer- 
ing education. 

two 


The six-year course is divided into 


follows: 


periods as 


1) A four-year undergraduate period devoted to the 
acquirement of a broad and liberal edueation. It is in- 
tended in these four years to cover as adequately as pos- 
sible all those subjects, some knowledge of which all en- 
gineers find necessary in the prosecution of their profes- 
sion, and to devote little time to the pursuit of the so- 
ealled professional or specializing or application courses. 
This four-year course is planned with the intention that 
the student 
specialty, or the student who is not even yet sure of an 
the 
end of four undergraduate years, the alternative of going 


who has not yet chosen his engineering 


inclination to any engineering branch, may have, at 


on in engineering in the two-year postgraduate eurriculum 
to advantage if he so decides, or of leaving the Univer- 
sity with a sound edueation which will fit 


him to enter 


into many engineering pursuits or any general business 
career. 

2) Two years of postgraduate training in some chosen 
field of 
mining or metallurgical engineering, in which specializa- 
tion will be 
recognized now that another year would not be amiss to 


those of 


engineering as civil, electrical, mechanical, or 


sarried as far as time will permit. It is 


place these professions on a standing with 


medicine and law. 


Engineering Buildings, North End, Stanford University. 


Stanford Illustrated neview. 


Four-YEAR CURRICULUM LEADING TO THE DEGREE OF 


BACHELOR OF ARTS IN ENGINEERING 


First Year 


Aut- Win- Total 
SUBJECT Course Ni umn ter Spring Units 
Foreign Language ‘ 3 3 9 


Linear Drawing and Lettering Cc. EB. 1,2 1 2 


l 
Chemistry. ‘ e i 4 H 12 
Co-ordinate Geometry Math. 10, 11... 3 3 6 


Calcuhis Math. 21 3 3 
Citizenship Citizenship 1-3 4 4 H 12 
ere eeee 14 15 15 44 
Second Year 
English Composition Engl. 2a, 2b 3 3 6 
Freehand Drawing M. E. 11 3 3 
Calculus Math. 22, 23 3 3 6 
Heat and Electricity Physics 13, 14 4 4 Ss 
*Mechanic Arts. M. E. 1, 2 or 3* 2 2 t 
Descriptive Geometry... M. E. 10 1 4 
History 3 3 3 9 
Extemporaneous Speaking Engl. 7 3 3 
Elementary Machine Drawing...M. FE. 12 ‘ 3 3 
Total 15 16 15 46 
Third Year 
Theoretical Mechanics : C. E. 30, 31 5 5 10 
Hydraulics. . C. E. 106 5 4 
Surveying C. E. 20 5 4 
Engineering Geology Geol. 1s 5 ) 
*Electricity in Engineering E. E. 102, 103.. 3 3 G 
Flementary Accounting. . Econ. 3 5 5 
Principles of Mining M. & M. 101 5 5 
Elective 2 2 } 
Total 15 15 15 15 
Fourth Year 
*Mechanics of Materials.. C. E. 110 , 5 5 
*Pyrometallurgy of Iron and Steel.M. & M. 105... 3 3 
Exposition Engl. 131 4 i 
*Business Law Law 100 1 j 
Prime Movers M. E. 123.. 5 or . 
or Elementary Machine Design..M. E. 113 1 5 or { 
*Engineering Economics C. E. 130 3 3 
Human Relations in Business... . 3 3 Pa, 
Electives e 2 for5 9 l5orl6 
Total.. 15 15 15 1 


“Courses are credited to the requirements for the Ordnance Course. 


An analysis of the ingredients of the above four-year 
undergraduate curriculum may be made as follows: 


Citizenship—l2 units: Whatever the elements of a uni- 
versity education which leads to good citizenship may be, 
they are none the less elements of an engineer’s train- 
The engineer stands throughout his whole profes- 


He 


stands definitely upon many oceasions as an arbiter or 


ine’. 


siona! career in the attitude of a publie character. 
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Engineering Buildings, South End, Stanford University. 


judge, and at times counselor and jury, between the 
public on the one hand and private interests on the other; 
and the engineer is often, to his immense personal diseom- 
fort, the buffer between capital and labor. The plea for 
courses in citizenship, economies, ethies, and political 
science, is as insistent as the plea for mathematies. 
English—13 English is 
quate in the 


units: No smattering of ade- 


foundation for an engineering edueation. 
Drill in the use of this engineering tool should not only 
be present in the four-year foundation period but should 
follow through the whole six years. 

History—9 


proper historie perspective is futile. 


units: Engineering preparation devoid of a 
The record of what 
man has already accomplished in the matter of control of 
forces, utilization of resources, organization and diree- 
tion of human activities, is as important as is the know]- 
edge of the prior art in any scientific research problem. 
The record of what man has already accomplished is in 
the pages of history, with emphasis on the economic 
phases of history. 

The language is 


unchallenged. 


Languaze—9 units: need of foreign 


obvious and The inadequaey and gen- 


erally poor practical results of American instruction in 
language may justify less insistence on an effort to ae- 


quire facility in at least one foreign language than 


the need would indicate. 
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Field Artillery Unit, R. O 
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. T. C., St 


Keonomics—7 units: Sueh courses should be taken as will 
weave into the foundation for specialization the prin- 
ciples of economies, and there should also be some famil 
iarity with secretarial duties, corporation finance, the 
accountancy of investment, and perhaps banking and 
foreign exchange. 

Psychology—6 units: The principles of psychology and 
some application thereof to human relations, are essential. 

Law—4 units: A 
course in business law will be insisted upon. 

Mathematies—19 This 
caleulus or beyond, with more drill toward facility of 

Selected students 


minimum of at least one substantial 


units : should proeeed through 
use and stronger retention in memory. 
of exceptional ability should be carried farther than 
caleulus. 

18 units: 
including the modern conceptions and experimental me- 


Physies- A much broader preparation in physies, 


chanies, is a necessity. 


Chemistry—1l2 units: A thorough preparation, to include 


general inorganic, qualitative, and perhaps some quan- 
titative chemistry, is a necessity. 


Geology—5 units: At the very least there should be taken 


the fundamental principles of dynamical, structural, 


historical, and topographical geology. 


Eneineering Fundamentals—25 units: These are drawing, 


These subjects are com- 


shop, surveying, ete., 25 units. 
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the foundation of all 


mon to all engineers, and are at 
engineering work. 
Engineering Special—21 units: 


Civil Engineering, 5 units; 
Mechanical Engineering, 5 units; Electrical Engineering, 
6 units; Mining Engineering, 5 units. These courses are 
intended as a broad introduction or approach to the four 
main branches of engineering at present developed at 
Stanford, and are designed to help the student to choose 
among them his life work, and to form some idea of the 
field he is entering. 
Electives—20 units: These may be used in two distinet 
ways. The student who has decided on his life work may 
use these electives if he wishes to begin his specialized 
training, but he would be well advised not to neglect 


The 


some further courses in English and EKeonomies. 


w Geir Ha 


Engineers’ Building, Stanford University. 


student who has not decided on his life work may use 

these electives in any way he wishes. 

This four-years’ work will lead to the degree of Bachelor 
of Arts in Engineering. There will be no further granting 
of the Degree of Bachelor of Arts in Civil Engineering, 
ete., for students who enter the University after May, 1926. 

The four-year course may be classified, then, as follows: 


Units. 
Humanistie studies 60 
Seience 54 
Engineering Fundamentals 25 
Engineering 2] 
Elective 20 
Total 180 

To summarize the ideas embodied in this six-year 

curriculum : 
1) We shall have a broad and liberal foundation of 


mathematics, physies, chemistry, geology, English, history, 
language, psychology, business law and economies, and 
those to all 


which shall oceupy 80 per cent. of the student’s time for 


fundamentals which are common engineers, 


the first four years. 
2) Specialization in these first four vears will be reduced 
to a minimum and subordinated to the business of build- 


ing the foundation. We wil! give the man the foundation, 














the principles, the background, and the method, and sup- 
press the detail and technique of the professional activities 
of the moment. The choice of a profession is thus auto- 
matically delayed until near the close of the undergraduate 
period, when a greater maturity of judgment, a broader 
outlook on life, and more understanding of the world and 
its problems will probably result in fewer misfits. 

3) Subjective ideas connected with engineering will be 
emphasized, and less attention will be given to the purely 
objective or mechanical phases of applied science. 


4) 


tion in courses will be pertected to the greatest degree 


The funetional operations of the School or coordina- 


possible, and the line or disciplinary elements of its strue- 
ture developed only so far as is necessary to insure fune- 
tional cohesion. 

5) The product of the 
first four years will be a 
man with a sound general 
only 
but 
preparation will be espe- 


edueation with an 


engineering cast, this 
cially adaptable to further 
development in_ the 
The 


indefinite degree of A. B. 


next 


two vears. rather 


in Engineering is ¢on- 
mark 
this four-vears’ work. 

6) 


years 


sidered snitable to 
During the last two 
of the 


period, specializat ion will 


six-year 


be emphasized, but not to 
the exelusion of the ideas 
developed in 2, 3, and in 
part 4. Further attention 
will be given to the close 


Stanford Illustrated Review. 


affiliations of engineering and economies, and all possible 


external contacts between engineering and civilization will 
be maintained. 

7) The product of this six-year period should be a man 
of broad outlook and high professional bent. He will have 
what we believe is essential; that is, not only some knowl- 
edge of his specialty but a knowledge of what relation it 
bears to life. This should result in an improvement in the 
engineer’s participation in public affairs, and should arouse 
in these engineers a sense of their public obligations and a 
knowledge of how to make them effective, to the advantage 
of the engineer and the nation. 


The Department of Military Science and Tactics 


The Military Department at Stanford has been made a 
part of the School of Engineering. It consists of Field 
Artillery Ordnance Units of the Officers’ 
Training Corps, with Major Wm. D. Geary, Field Artil- 
The Field Artillery Unit 
has been maintained for several years while the Ordnance 


and Reserve 


lery, as head of the Department. 


Unit was established only last vear with Captain F. J. 
Atwood, Ord. Dept., in charge of the Unit. The Ordnance 
Unit is one of two maintained in the Ninth Corps Area. 
Its to 


reserve officers to fill existing and future vaeancies in the 


organization was found necessary in order train 


Ordnance Reserve for this Corps Area. 
Both the Field Artillery and Ordnanee work is divided 
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into basie and advanced courses. No basic Ordnance course 
is maintained so all students enrolled in this unit take the 
Field Artillery basie course. Engineering and chemistry 
students who have completed the basic work are accepted 
for the advanced Ordnance course. 

The basic course covers the first two years and consists 
of both practical and theoretical work. Completion of the 
practical work fulfills the University requirements for 
physical and military training. Full credit toward gradua- 
tion is given for the successful completion of the theoretical 
courses. The practical work for the first year consists 
of individual instruction in dismounted drill, calisthenies, 
tent pitching, standing gun drill, cannoneer’s drill, harness 
ing, driving in pairs, battery instruction in the composi- 
tion and use of battery and battalion reconnaissance details, 
training of scouts and 
agents, individual instrue- 
tion in map-making, bat- 
tery instruction in mounted 
drill and tactical exereises 
combining and applying 
all the practical instrue- 
tion given during the year. 
The practical work for the 
second vear consists of in- 
dividual instruction in fire 
eontrol instruments; in- 
eluding the use of range 
finders, battery «om- 
mander’s telescopes, aim- 
ing circles and field glasses. 
Instruction in equitation, 
dismounted drill, standing 
gun drill, battery mounted 
and tactical exercises is 
continued from the first year’s work. 

The theoretical work of the Field Artillery basie eourse 
includes matériel, horse and_ stable management, topo 
graphy, communications and artillery minor tacties, of 
which the Ordnance students take the first course (matériel). 

The advaneed Ordnance eurrieulum includes courses in 
matériel, ammunition and explosives, automotive engineer- 
ing, ordnance engineering, physical and metallographic eon- 
stitution of ordnance steels, ordnanee administration, 
procurement of matériel, property accounting, military 
organization and military law. In addition to the fore- 
going Ordnance courses, students take selected engineering 
or chemistry courses in order to complete the Ordnance 
requirements. The course in matériel is in addition to 
that given in the basie course. It deals with the design 
and functioning of artillery matériel. Dr. G. B. Frank 
forter, a professor in the Department of Chemistry, gives 
the work in ammunition and explosives. Dr. Frankforter 
is a Major in the Ordnance Reserve and during the World 
War took an active part in ammunition and explosive work. 
The course in automotive engineering considers the funda- 
mentals of automobile construetion. It ineludes the engine 
and its aeeessories; carburetors, ignition, starting and 
lighting systems, cooling systems; the chassis and its com 
ponent parts. The ordnance engineering course consists 
of lectures and problems dealing with the foundamental 
principles of gun design and the design of recoil and 


counter-reeoil mechanisms. Caleulations are made of 








stresses in gun earriages, gear trains and foundations used 
in different types of mounts. The lecture and laboratory 
course dealing with physical and metallographic constitu- 
tion of ordnance steels is conducted in the Department of 
Mining and Metaliurgy by Professor Welton J. Crook. A 
very complete laboratory is available for this course which 
is only open to Ordnance students. Full eredit toward 
eraduation is given for all Ordnance courses. 

The advanced Field Artillery eurriculum ineludes field 
artillery firing, motor transportation, organization and 
tactics, military history and policy of the United States, 
military law, administration and practical work in advance 
of the basie practical courses. Credit toward graduation is 
civen to the Field Artillery students for the completion of 


the foregoing courses. 





“Ordnance Laboratory, Stanford University. 


The United States Government places at the disposal of 
the University for instruction purposes the necessary num- 
her of horses and horse equipment; a complete 75-mm. bat- 
tery with fire control instruments and reconnaissance in- 
struments; motor equipment and a well equipped Ordnance 
laboratory containing Caterpillar tractors; artillery repair 
truck with tools and equipment, French 75-mm. gun, 
American 75-mm. gun, 155-mm. howitzer, 37-mm. gun, 
trench mortar, machine guns, rifles and pistols ‘of both 
obsolete and the latest models; Le Boulengé chronograph, 
sectionalized ammunition, fire control instruments and 
numerous other equipment. 

During the summer, normally between the junior and 
senior years, the students attend a six-weeks’ eamp which, 
during the past, has been held at Camp Lewis and Fort 
Casey, Washington. Five units of eredit are given for the 
satisfactory completion of this eamp. 

Upon completion of the Reserve Officers’ Training Corps 
course and graduation from the University, the student is 
viven his commission as a Second Lieutenant in the Field 


Artillery or Ordnanee Reserve Corps. 


Ordnance Reserve Officers at Stanford University 


Lt. Col. Theodore J. Hoover, Dean of School of Engineer 
ing: Mai. Geo, B. Frankforter, Professor of Chemistry: 
Capt. Arthur B. Domonoske, Executive Head of Department 
of Mechanical Engineering: Capt. Fred’k G. Tickell, Asso- 
ciate Professor of Petroleum Engineering: Ist Lt. Boynton 
M. Green, Assistant Professor of Mechanical Engineering. 
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Tripp Board Urges Ordnance 
Educational Orders 
“The Ordnance Problem is the Crux of National Defense Today”’ 


AS the result of a report of its Committee on Industrial 

Preparedness, headed by Gen. Guy E. Tripp, Chair- 
man of the Westinghouse Company and a Vice-President of 
the Army Ordnance Association, Congressional legislation 
permitting the placing of “educational orders” for the manu- 
facture of non-commercial classes of munitions was urged 
by the Board of Directors of the National Association of 
Manufacturers at its quarterly meeting in New York City, 
December 17, 1926. 

“Practically all the knowledge needed to organize an 
employ an expanded army,” says the Tripp Board report, 
“is automatically maintained by the peace-time activities of 
the country with the all-important exceptions that (a) 
knowledge of the wse of arms, and (b) knowledge of the 
manufacture of arms, must be stimulated in times of peace 
in order to be available adequately and promptly in event 
of emergency. 

“Tn order to be able to attain mass production as soon as 
possible in the critical first months of a possible emergency, 
it is absolutely necessary that the manufacturer, in time of 
peace, should have an opportunity to run through his plant 
a small order, only sufficient in size to work out the ‘bugs’ 
in the paper plans prepared by the manufacturer in co- 
operation with Army officers. All the manufacturer asks is 
that he be reimbursed for his out-of-pocket expenditures.” 


The full text of the Tripp Board report follows: 


Preliminary Report 


NATIONAL ASSOCIATION OF MANUFACTURERS COMMITTEE ON 
INDUSTRIAL PREPAREDNESS 
Findings: 


1. Continued prosperity in America is dependent upon 
assurance of enduring peace. 


2. America’s most recent experience indicates that the 


surest guarantee of peace is a readiness to defend the na- 
tional sovereignty, #. e., preparedness. 

3. The foreign policy of America involves no dreams of 
conquest nor any aggressive action toward any foreign 
power whatsoever, and, therefore, preparedness in America 


connotes only defensive measures. 


4. America maintains, in proportion to national wealth 
enarded, the smallest standing army of any of the fifty 
principal countries of the world. In proportion to popu- 
lation, whose peace and prosperity are at stake, America 
likewise maintains the smallest Regular Army, even smaller 
than that allowed Germany by the Treaty of Versailles, 
which was specifically intended to render her impotent as 
a military power. 


5. Preparedness, on an efficient and economical basis, 
requires years for complete achievement and unremitting 


attention for its proper maintenance. Hastily improvised 





preparedness is needlessly wasteful of human life, and un- 
necessarily expensive. 


6. Unpreparedness has failed dismally in ever keeping 
America out of war. Proper preparedness, however, ae- 
cording to the best military opinion, might conceivably have 
precluded the necessity for American participation in the 
World War, and, in any event, would have shortened the 
duration ot the conflict which cost a million dollars an hour 
for over two years. 

7. Prior to the World War, preparedness was taken to 
mean only plans for the mobilization of man power, failing 
to take into the facet that man- 


power unless adequately supported by munition power was 


consideration mobilized 


entirely ineffective. 
S. The great demonstrated lesson of the World War was 
the fact that America, relying solely on her own resourees, 
could organize and train troops at a rate which far ex- 
ceeded the capacity of the country to arm and equip them 
further, that the rate of 


articles of ordnance was the controlling factor of the entire 


manutacture of non-commercial 


war program. 

9. Practically all the knowledge needed to organize and 
employ an expanded army is automatically maintained by 
the peace-time activities of the country with the all im- 
portant exceptions that, 

(a) Knowledge of the wse of arms, and 

(b) Knowledge of the manufacture of arms 
must be stimulated in times of peace in order to be avail 
able adequately and promptly in event of emergeney. 

10. It is contrary to the traditional poliey of Ameriea 
to maintain an extensive civilian industry devoted _pri- 
marily to the manufacture of ordnance, and it is improb- 
able that America will ever look with favor on measures 
intended to encourage the growth of a eivilian industry 
dependent upon the manufacture of war material for its 
profits and existence. 

11. Under the 
ment of the Army, for example, while possibly adequate 


existing conditions, Ordnance Depart- 
for such development work and such production in re- 
stricted quantities as may be necessary during peace times, 
is deficient in commissioned personnel when considered as 
the nucleus of knowledge around which must be built the 
tremendous industrial machine which, in the event of war. 
requires a preponderant proportion of the entire industrial 
war effort. 


the 
1700 devoted exelusively to 


12. Commissioned officers of appear to be 
the 


mobilizing man power or problems involved in the «se of 


army 
available to number of 
nrms, whereas but 24 have to date been assigned to the far 
greater and more diffieult task of edueating industry in the 


manufacture of arms. 
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13. The present program for National Defense is, there- 
fore, out of balance to a critical degree, due to the wide 
disparity in the attention now being devoted to problems 
involving mobilization of man power, as contrasted with the 
attention being devoted to problems involving the mobiliza- 
tion of munition power—particularly in the non-commercial 


classes such as ordnance and aviation material. 


14. Due to the wise recommendations of the Morrow 
Board now being carried into effect by appropriate legis- 
lation, the problem of aviation material is proceeding to- 
ward ultimate solution, while leaving the problem of secur- 
ing ordnance material as the crucial question in consider- 
ing National Defense today. 

15. What America needs most at present is a greater 
knowledge of ordnance manufacture and all! artificial 
obstacles to the acqu irement otf this knowledge by Amer!- 
ean industry should be removed forthwith and every et- 
fort made through legislative enactment to stimulate the 
acquirement of this vital knowledge. 


16. In this connection attention is iy ited to the fact 
that in order to build up the American aircraft industry 
for purposes of National Defense, the Morrow Board 
states, on page 29 of their report, as follows: 


“We recommend that: 


(4) Government competition with the civil industry 
in production activity be eliminated except in those 
projects impractical of realization by the civil in- 


“9 


dustry 

This wise recommendation has been adopted as the 
permanent policy of the War Department. It will obvi- 
ously tend to spread to the commercial world a knowledge 
of the design and manufacture of airplane material and 
render the solution of the aireraft problem immeasurably 
easier. The same reasoning should apply to the ordnance 
problem. 

17. The present plans of the War Department for 
mobilizing industry for the production of ordnance in the 
event of emergeney are excellent in every particular, and / 
carried through to conclusion in all partieulars will not 
only shorten the duration, and therefore the cost of a pos- 
sible future conflict, but by strengthening our defences, 
will actually make the possibility of America being in- 
volved in war more and more remote in direct ratio with 
their degree of completeness. 

18. Of the elements of industrial mobilization, the deter- 
mination of requirements, both as to quantities and dates 
wanted, and the preliminary allocation of requirements to 
existing facilities, have been completed in a most effective 
manner. The actual completion of Emergeney Production 
Plans by ordnance reserve plants with the degree of ae- 
curacy and detail necessary to permit them to be used as 
the basis of determining probable schedule of output, as 
well as Secondary Requirements for buildings, equipment, 
raw material, ete., is a task of considerable magnitude for 
each factory involved. 

19. Existing obstacles to the completion of Emergeney 
Production Plans are due largely to the searcity of trained 
ordnance officers available for assignment to specifie plants, 
to supply necessary technical data and otherwise assist 
manufacturers in this exacting work which is expected to 
be done without direct remuneration from the Government. 


20. The Ordnance Problem is the erux of National 
Defense today, inasmuch as our citizens can be called to 
the colors ever so smoothly, can be housed and clothed and 
ted ever so completely, ean be paid ever so generous ly, and 
furnished with all the care that surgical, medical and dental 
selence can afford, and vet will not become soldiers until 
they are furnished with the tools of their trade, viz.: 
Ordnance. 


21. Ordnance is, of course, but one of several essentials 
of a modern army, but all the others are present in ade 
quate supply or can be obtained in much less time than 
that requ ired for the prodnet ion of ordnance which, there 
fore, becomes the controlling factor of the entire program 
for National Defense. 


Recommendations: 


In order to proy ide a greater reservoir of know ledge for 
the solution of problems involved in the mobilization of 
munition power, particularly the non-commercial phases 
thereof such as the manufacture of ordnance, the Commit- 
tee on Industrial Preparedness of the National Associa 


tion of Manufacturers recommends: 


(1) That the National Association of Manufacturers 
endorse the organization of the proposed “Munitions Bat- 
talion” as described by the Honorable Hanford Mae- 
Nider, the Assistant Secretary of War, at the Annual 
Meeting of the Association held in New York City on 
October 7, 1926; that the necessary appropriation of Fed 
eral funds for the purpose of training annually four hun 
dred college students, who have satisfactorily completed at 
least three years of their courses, in the elements of mili- 
tary science and tacties, and in addition in the basie pro- 
curement problems of the Army, be urged upon the Con- 
gress now in session; and that, due to the need for im- 
mediate action in the premises, Honorable Frank A. Seott, 
during the war Chairman of the War Industries Board, be 
requested, subject to the approval by vour Board of Di- 
rectors, to present to the President of the United States 


the recommendations of the Association in this connection. 


(2) That the Ordnance Department of the United States 
Army be progressively increased over a period of years, 
in order to provide personnel of a proper degree of per- 
maneney equipped with the vitally important knowledge of 
the design and manufacture of ordnance, necessary to per 
mit present plans for Industrial Preparedness to be carried 
to a sueeessful conelusion. 


(3) That the provisions of See. 5a of the National 
Derense Act approved June 3, 1916, as amended by the 
Act ot June 4, 1920, to the effect that “He (the Assistant 
Secretary of War) shall cause to be manufactured or pro 
dueed at the Government arsenals or Government-owned 
factories of the United States, all such supplies or articles 
needed by the War Department as said arsenals or Gov 
ernment-owned factories are capable of manufacturing or 
producing upon an economical basis,” be rescinded and that 
legislation be secured permitting the placing of “educational 
ders” with commercial manufacturers for the production 
of non-commercial articles of ordnance with due considera 
tion for knowledge of the art acquired rather than as at 


present, upon a competitive basis as to price. 


(Signed) Guy E. Trier, Chairman. 


C. S. Waker, Secretary. 
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The University of California— 
An Ordnance Asset 


Robert Sibley, B. S., E. E. 


EN years ago a stranger on San Francisco Bay asking his way to the Univer- 
pee of California, would be told that it was “somewhere in Berkeley” and 
that Berkeley was just north of Oakland. Today, his guide will merely point his 
finger at the Stadium, the stately white walls of which, on a clear day, contrast 
sharply with the green or brown of the Berkeley Hills. And as our stranger 
enters its northern portal his eyes will doubtless be drawn to a large tablet upon 
which the memory of California’s war-dead is inseribed in enduring bronze. If a 
game is in progress the tumult and the shouting may seem a bit incongruous with 
their sacrifiee—it is then well for him to remember the famous saying, that “The 
Battle of Waterloo was won on the cricket-fields of Eton and Harrow.” But while 
we must never forget our dead, it is right that we also appreciate the efforts of 
our living. Perhaps, but for their devotion and skill, the bronze list would have 
been much longer; perhaps their achievements in the future may make another 
list unnecessary. 

From an industrial standpoint statisties show that the Pacifie Coast did not 
participate heavily in the World War. To be sure certain phases of war work 
were almost exclusively assigned to us, but as compared with the eastern manu- 


facturing states, the proportion such 





phases bore to the whole was not large. 
As a result, California’s participation 
took a different but by no means un- 
important form. The Golden State 


manhood. 














California Monthiy 
The World’s Largest Interconnected 





ROBERT SIBLEY 
Professor of Mechanica] Engineering 
University of California. 


still has a solid agricultural foundation, and we all know that the man behind 
the gun must be fed as well as the gun itself. Deficient in coal, California 


contributed a large share of the precious liquid which propels the modern 


ship, tank, tractor and automobile. California’s men were in every branch 
of the nation’s service at home and abroad, on sea, land or in the air. The 
cainpus itself was a training camp for Ordnance, Air and other services. 
From the laboratories many a professor went out in olive-drab. Many of those 
who remained reduced their academic work to a minimum and plunged into the 
hundreds of research problems involved in the arming of a whole country’s 


But it is not the purpose of this article to dust off the laurels of the past. 
Rather should it be to project the possibilities and responsibilities of the 
future. Should history ever be so unfortunate as to repeat itself, and espe- 
cially should Mars ever stir up the peaceful Pacific, California industry might 
be its predominant contribution to the nation’s defense. Slowly but surely, 
manufacture is pressing westward, taking advantage of the natural resources 
and economic factors found here. Already the University of California is 
alive to the new situation, and is preparing her sons for its control. 


The “College” of California was incorporated April 13, 1855, less than 


Power System. eight vears after the discovery of gold at Fort Sutter. Its growth was rapid 


Electrical generating plants from but sound, its patrons wise and generous. Today its sons are seattered all 


Portland, Oregon, in the North down to 
the Mexican Border, on the South—all 


over the world, but when they return they find their Alma Mater not only 


nterconnected—drawing upon nearly more beautiful than ever, but wielding a more profound influence upon the 


two million horsepower in installed ca- = , 
pacity deliver annually nearly five bil- life of the state and the nation. 
lion kilowatt hours of electrical energy. 


The two great Universities, the Uni- From a national defense angle it is easiest to view the University of 


versity of California and Stanford Uni- 


versity, have always maintained a sub- California in terms of its own academic 
eanization and so seattered over the state, that we must confine our interest 


Stantial leadership in the development 
of this great power supply on the Pacific 


subdivision. So large is this or 


Coas 1" ‘ : oe . : aig ahem eat ‘ : " ; y 
Oast. The picture shows the jacking for this time to the parent establishment at Berkeley. Indeed we must ignore 


up process in operation, wherein the 


voltage of the great Big Creek System the liberal arts, legal, medical, commercial and agricultural departments and 


of the Southern California Edison Com- 


pany is being raised from 150,000 volts restrict our field to the four colleges of Mechanies, Chemistry, Civil Engineer 


to the record voltage of 220,000 volts ‘ oe 
without the necessity of shutting down ing and Mining. 
the power supply. H. A. Barre, '97, of 
the University of California, was the 


While these colleges are separate in an administrative sense it must not 


Tice > ‘cj > ¢£ Vy Ac ive "yi ri aT ee ad 7” ryt ». 
Vice President and Executive Engineer }o understood that they are “water-tight compartments. 'he student of 


in charge of this work. 
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Chemical Engineering—Its Infiuence in the Air. “alifornia Month'y 


The Los Angeles is inflated with helium, a non-inflammable product of natural 
gas. The use of helium minimizes one of the great dangers in the operation of 
lighter-than-air craft. Helium was extensively developed during the War under 
the direction of F. G. Cottrell, California '96, of the United States Bureau of Mines. 


ach college takes courses in each of the other three. peace—-iron, copper, 


California Monthiy 


A stope half a mile below the surface of the great gold reef of nigger tag cong ba 
any Californians are associated with mining in South Africa, oth for gol 
and "2. elanouin. Cc. W. Merrill '91, Alpheus F. Williams 98, Harry — 
Charles Butters, William Wallace Mein '00 are among those who come first to - ‘ 
And Gardner Williams '65, a world figure, is known as the organizer of _ 
De Beers Consolidated Mines, Ltd., which has produced 95 per cent. of the diamon 
vield of the world. The South African ventures stress particularly the romance 
of mining, which takes men intc far corners of the world. 


Mechanies which ineludes mechanieal, 
electrical, marine engineering and 
naval architecture. For a quarter 
of a century or more its destinies 
have been guided by Dean Clarence 
L. Cory, M. M. E., D. Eng., whose 
hair may be whitening but whose 
spirit and smile are just as young as 
ever. His work in increasing the 
flexibility and capacity of power 
systems in several of the eastern 
states during the war is well known. 
His inspiration of hundreds of 
young men in the field of electrical 
engineering has a present and 
potential value almost impossible to 
evaluate. 

Moving eastward to the beautiful 
Hearst Mining Building we micht 
visit for a moment with Dean Frank 
H. Probert, A. R. S. M., under whose 
leadership many a young man has 
gone out to delve into Mother Earth 
for the basic materials of war and 


vold, silver and oil. Here again we 


The Council of Engineering includes deans and profes- find a man with a distinguished war record in his expert 
sors of all four. Researeh work in one is happily co- field. Equally well-known is his work on the commission 
ordinated with allied work in the others. Like the Three charged with the appraisal of the damage to French mines 
Musketeers they are “all for one and one for all.” ft by the retreating Germans. A modest man, the Dean pre- 


would have been a happy solution in the preparation of this — fers to tell about his graduates rather than about himself. 


article if one of these many academic officers could have Going still tarther around the cirele we come to the 
heen prevailed upon to write for all his colleagues. How- College of Civil Engineering housed in what onee held the 
ever they are busy men and would no doubt derive greater entire engineering staff. Many of the most successful 


pleasure from reading a report by an observer whose nose — bridge, dam, highway and structural engineers in the state 


is a little more removed from the proverbial grindstone. have passed under the tutelage of Dean Charles Derleth, 
As the basis of Ordnance is mechanical engineering, it Jr., C. KE. In his spare moments he has designed and super- 
is not inappropriate that we start with the College of — vised the construction of what promises to be one of the most 


amazing structures in the world—the 
bridge across the Carquinez Straights. 

Lastly we enter the beautiful build 
ing known as Gilman Hall, home of 
the College of Chemistry. Dean 
Lewis, Ph. D., greets vou in the 
friendliest fashion, but you can see 
that he has been thinking, coneen- 
trating. Seeing him in the environ- 
ment of a thoroughly modern chemi- 
cal research laboratory, it is not dif- 
ficult to visualize him as a Colonel 
in the Chemieal Wartare Service in 
the A. E. F. 

Into this environment of high en- 
evineering and scientific attainment, if 
has been the good fortune of the 
Ordnance Department to drop a 
sinall seed of an idea—that of show- 
ing the University of California 
where it fits into the nation-wide plan 
of Industriai Mobilization, especially 
from the Ordnance standpoint. So in 
1925 the seed began to germinate; 
one little root found a home in 
Mechanics, another in Chemistry and 
the third in Mining. The little plant 
has grown quickly in the kindly soil 
and the first fruit has been gathered. 








JANUARY-FEBRUARY 








The Ordnance Unit at the University 
of California 
Maj. R. W. Pinger, Ord. Dept., U. S. A. 


HE general tendency of a great technical supply corps, 

such as the Ordnance Department, is to emphasize the 
vast matériel problem of modern warfare in comparison 
with the more widely understood one of personnel. We 
say that ail men needed are born at least twenty-one years 
before the beginning of hostilities, whereas most of the 
weapons required must be manufactured after the declara- 
tion of war. We sometimes forget that within the ma- 
tériel problem is a special personnel one without the solu- 
tion of which no plans for industrial mobilization ean 
possibly succeed, Of 
course for the time being 
the Ordnance personne! 
problem is solved by the 
very men who read this 
journal. Could they but 





acquire immortality, the 
writer’s work would be 
useless and this article 
without meaning. 

In defining the rela- 
tion between Units of the 
Reserve Officers’ Train- 
ing Corps and the Ord- 
nance Department  Re- 
serve a recent War De- I 
partment publication 
states: 

“To supplement and maintain this Reserve the Ordnance 
Department is depending largely upon the Ordnance Units 
of the R. O. T. C. to develop a Corps of Reserve Officers 
with basie military and Ordnance training, whose early 
professional education has been technical and whose later 
experience, after graduation, will qualify them for scientific, 
technical and administrative duties in the Ordnance De- 
partment.” 

This statement recognizes the fact that many competent 
men will fin their way to reserve ofticer’s commissions 
without graduating from a university. However the facet 
must not be overlooked that the percentage of young men 
going to college these days is vastly greater than a deeade 
or two ago. The majority of the next war's Ordnance 
Officers will therefore be college-bred whether we wish it 
or not. That they shall also have received an Ordnanee 
education along with their academic training is our eon- 
cern from now on. 

Other articles in this issue of ARMY ORDNANCE should 
convince one that the Pacitie Coast is not confined in its 
development to real estate and moving pictures. Industry 
is here on a serious and constantly increasing seale. It is 
taking advantage of many economic factors which affect the 
cost of production and distribution. Young men techni- 
eally trained in the various western institutions of learning 





Hecdquarters of the Ordnance Unit, R. O. T. C., in Old North Hall, 
University of California. Doe Memorial Library in background. 





ure quickly absorbed by the companies concerned and their 
success stiuulates inereased enrolment in the engineering 
and scientific schools. The Ordnance Department has 
therefore been very wise is selecting the University of 
California at Berkeley, and Stanford University at Palo 
Alto, for the introduction and propagation of collegiate 
Ordnance training. 

When the undersigned reported at the University of 
California in October, 1923, important ground work for 
the Ordnance Unit had already been accomplished. _ It 
remained however to lay 
out a course of instrue- 
tion in keeping with the 
local academic  condi- 
tions, to secure office 
and laboratory space, 
equipment and publiea- 
tions, clerical and me- 
chanical assistance. Last 
but not least came the 
recruitment of the re 
quired type of students, 
not an easy thing con 
sidering the natural com 
petition of the older 





units of Infantry, Air 
Service and Coast Artil- 
lerv—to say nothing of 
the general apathy toward things military from which the 
whole country had not vet emerged. For one accustomed 
to the prompt administrative machinery of a manufacturing 
arsenal, the procurement of space, Ordnance matériel and 
textbooks caused much discouragement at times. However 
it was frequently found that bricks could be made without 
straw, and that a structure founded on hope could be quite 
ax suecessful as one more substantially inaugurated. 
Professor Domonoske’s article in the November-December, 
1924, issue of ARMY ORDNANCE vives an exeellent idea of 
the unit four months after it started with its seven origina! 
juniors in mechanical engineering. This is not an in- 
appropriate plece to thank him and his academie superior, 
Professor Cory, Dean of the College of Mechanies, for their 
whole-hearted support of the undertaking. 

In the absence of crystallized R. O. T. C. experience the 
Ordnance Department did not in the early days attempt 
to prescribe more than the fundamental requirements of the 
Ordnanee course, leaving most details for loeal deter- 
mination. Recognizing that upper-classmen in mechanical 
engineering, chemistry and metallurgy ordinarily carry 
very heavy programs of study as compared with non- 
technical students, the idea was to minimize the amount of 
instruetion actually given by the Ordnance officer in local 
charge and to secure the incorporation of important ord- 
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course for the time being 
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problem is solved by the 
very men who read this 
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eally trained in the various western institutions of learning 








ure quickly absorbed by the companies concerned and their 
suecess stinimlates inereased enrolment in the engineering 
and seientifie schools. The Ordnance Department has 
therefore been very wise is selecting the University of 
California at Berkeley, and Stanford University at Palo 
Alte, for the introduction and propagation of collegiate 
Ordnanee training. 

When the undersigned reported at the University of 
California in October, 1923, important ground work for 
the Ordnance Unit had already been accomplished. — It 
remained however to lay 
out a course of instrue- 
tion in keeping with the 
local academic  condi- 
tions, to secure office 
and laboratory space, 
equipment and publica- 
tions, clerical and = me- 
chanical assistance. Last 
but not least came the 
recruitment of the re 
quired type of students, 
not an easy thing con- 
sidering the natural com- 
petition of the older 
units of Infantry, Air 
Service and Coast Artil- 
lerv—to say nothing of 
the general apathy toward things military from which the 
whole country had not yet emerged. For one accustomed 
to the prompt administrative machinery of a manufacturing 
arsenal, the procurement of space, Ordnance matériel and 
textbooks eaused much discouragement at times. However 
it was frequently found that bricks could be made without 
straw, and that a structure founded on hope could be quite 
as successful as one more substantially inaugurated. 
Professor Domonoske’s article in the November-December, 
1924, issue of ARMY ORDNANCE gives an excellent idea of 
the unit four months after it started with its seven origina! 
juniors in mechanical engineering. This is not an in- 
appropriate plece to thank him and his academic superior, 
Professor Cory, Dean of the College of Mechanies, for their 
whole-hearted support of the undertaking. 

In the absence of erystallized R. O. T. C. experience the 
Ordnance Department did not in the early days attempt 
to preseribe more than the fundamental requirements of the 
Ordnance course, leaving most details for loeal deter- 
mination. Recognizing that upper-classmen in mechanical 
engineering, chemistry and metallurgy ordinarily earry 
very heavy programs of study as compared with non- 
technical students, the idea was to minimize the amount of 
instruction actually given by the Ordnance officer in local 
charge and to secure the incorporation of important ord- 
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nance problems into ‘the regular academic curricula as far 
as possible. However this principle may have worked at 
other institutions, it did not seem adapted to the University 
of California. Here the demand has constantly been for a 
four-year engineering course, with the consequent paring 
away of merely technological instruction to make room for 
For example, the 


more adequate fundamental training. 
a course in the 


College of Chemistry no longer offers a 
Chemistry of Explosives. It gives its 
chemical training fitting them to become chemists of ex- 
plosives, ink, matches, oil or any other commodity manu- 
factured on the Coast now or in the future. 
So right from the beginning our unit offered a 
minimum course ineluding two hours of Ord- 
nance instruction weekly for two years. For 
those who had the time, three additional hours 


of laboratory work were added. 


students basie 


In 1926, based on the experience of all the 
Ordnance Units throughout the country, a new 
program was adopted by the War Department. 
This schedule which has gone into effeet with 
the new students entering advanced military 
work in August, 1926, offers the following Ord- 
nance curriculum for the first year. The hours 
refer to those spent with the instructor exelu- 


sive of those in preparation for classes. 


TEXTBOOKS 


Military Explosives (W. D. D. No. 947). 

Handbook of Ordnance Data (O. O. No. 

Handbook of Coast Artillery 
(O. O. No. 2042). 

Handbook of Artillery (Mobile, ete.) (O. O. 2033). 

Notes on Ammunition (Yale Pamphlet). 


1861). 


American Matériel 


It will be observed that in the junior year the entire 
Ordnance field is covered from a general descriptive stand- 
point, thus preparing the men for assimilating the greatest 


7 


A corner in the Reading Room, Ordnance Unit, R. O. T. C., 


JUNIOR YEAR—IST SEMESTER 


Hours 


Ammunition and Explosives: 
mobilization 1 


The general Ordnance problem; industrial 
The Ammunition problem 

Grenades 

Bombs 

Projectiles 

Fuzes and boosters 

ee i CS oa ne cee eee eds eee eS ae 
Small arms ammunition 

Design and manufacture of ammunition 

Smokeless powder 

Compound propellants and black powder 
Trinitrotoluene and ammonium picrate 

Miscellaneous high explosives and initiators.......... 
Shell loading 

Pyrotechnics 

Test and storage of ammunition 

Supply of ammunition 

Midterm examinations 


Ee ee ee eee 


| 


Total 
Ordnance Matériel (Small and Automatic Arms) 


Rifles 

Pistols and revolvers 

Machine guns and automatic rifles.................. 
Design of small and automatic arms................. 
Manufacture of small and automatic arms............ 


Current Ordnance Problems (Lectures by outside 


experts, etc.) 
Total for semester 


JUNIOR YEAR—2ND SEMESTER 
Ordnance Matériel: 

Artillery weapons in general 

Cannon ° 
Recuperators and recoil 
Carriages for cannon 
Study of actual artillery matériel 

Manufacture of cannon 

ns GE GUIORIIOR, 66 o.oes oct ce esesewncccecees 
Fire control and optical equipment 

Manufacture of optical glass and instruments..... 
Antiaircraft artillery 

Tractors 

Tanks 

Self-propelled mounts 

Mobile Ordnance shops........ 

The raw material problem 


EE ere eer 


Total 


examinations 


Midterm 
EE eer er rrr re 


Current Ordnance 


Total for semester 


University of California. 


possible benefit from the summer which follows. 


The course consists of two weekly leetures liberally illus- 
The labora- 


camp 


trated by lantern slides, charts and models. 
tory, which also serves as lecture-room, is now equipped 


with almost every article of Ordnance used by divisional 


F 
7 


troops including a 75-mm. tield gun (French), 37-mm. field 


gun, and 3-ineh trench mortar, artillery repair truck (less 
chassis), and a large assortment of fire-control instruments, 
shoulder rifles, pistols, 


automatie and 


Some sectionalized ammunition components 


machine guns, 
revolvers, ete. 

have been furnished by the Ordnance Department, but our 
laboratory students had already sectionized and mounted 


assortment of bombs, 


a most interesting projectiles, 
powders, fuzes, small arms ammunition, grenades, pyro- 
technies and so on. They have also constructed models 
of recoil mechanisms and display boards for disassembled 
rifle and pistol. Students of chemistry have manufactured 
(in their own laboratories) numerous samples of  tetryl, 
ammonium picrate, nitroguanidine, ete., which have later 
been given Trauzl block and Shelby tube tests. 

The unit is entitled under regulations to several traetors 
and a liberal assortment of guns and howitzers larger than 
the 75-mm. However, space for these is unobtainable. The 
armament used by the Coast Artillery Unit, permanently 
installed in a fenced inelosure, is therefore employed where 
the smaller weapons are insufficient for the purpose. 

In teaching Ordnance matériel, the author has followed 
the general policy of the university by emphasizing funda- 
mental principles rather than the specifie construetion of 
the standard types of Ordnance used in the recent war. 
To achieve this end the beginning of an excellent Ordnance 
Museum has been made. For example, in studying the 
rifle, model of 1903, there is available for comparison the 


Krag-Jorgenson, old Springfield, German Mauser, Spanish 
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Mauser, French Lebel, Russian 3-line, Ross, Enfield, ete. 
In studying ignition even an old “flint-lock” and a “pin- 
fire’ are on hand to show the development of the principle 
as well as its present consummation. When breech-blocks 
are under investigation an obsolete 3.6-inch field mortar 
provides a “Freyre” obturator as a fore-runner of the 
modern “DeBange.” Mastery of the Browning machine 
gun is accompanied by a simultaneous appreciation of the 
Maxim, Vickers, Benet-Mercie, Lewis, Colt, Chauchat and 
Hotchkiss. In this way students acquire an increased re- 
spect for the achievements of the past and realize that 


AY j>- >) / 
A - 
| -: 


ee 


South end of Ordnance R. O. T. C. Laboratory, University of California. 


Ordnance science is one of continuous, never-ending de- 
velopment. Reading of improved types in ARMY ORDNANCE 
and other technical publications, they are able to appreciate 
much more fully the solution of the problems involved, and 
perhaps even to suspect the source of the inventor's in- 
spiration. 

For many recent additions to the “Museum,” Mr. Bourne, 
Major Spiers, Lt. Col. Stephenson, Captain Finley and 
others are recipients of our gratitude. Doubtless many 
readers of ARMY ORDNANCE will gladly donate still further 
specimens when they realize the excellent use to which 
such gifts or loans can be put. The various manufacturing 
arsenals have also been most kind to us in sending samples 
of their wares in process of manufacture, photographs of 
manufacturing equipment and so on. Half of the Unit's 
office is arranged as a reading room in one corner of which 
the nucleus of an Ordnance library has been established. 
Bound volumes of ARMY ORDNANCE, almost a complete file 
of Ordnance pamphlets, technical regulations and so on are 
under constant perusal with a view to oral or written re- 
port. Textbooks for extended loan to students are also 
available. All in all, the Ordnance Unit at U. C. is now 
equipped in a way quite unsuspected by those who observe 
only the humble exterior of our little abode. 

A few weeks after the close of the junior year we find 
the men in camp, most of them having gotten there by the 
group-purchase of ancient but still energetic motor vehicles 
of the ubiquitous type. For the past three years the time 
has been divided between Camp Lewis and Fort Casey, 
Washington. At the former all problems involving the use 
of tanks, tractors, mobile shops and small arms have been 
given as well as all artillery firings involving the use of 
a land range. At Fort Casey the firing problems requiring 


the use of a water- range are solved. Between the two places 






a practical knowledge of the functioning of all kinds of 
Ordnance is obtained. 

Of course, it is greatly regretted that distance prevents 
the two Ordnance units on the Pacifie Coast from enjoying 
the company of all the others at the Aberdeen Proving 
Ground each summer. There is no comparison between the 
facilities at the latter and those which must necessarily be 
improvised at an isolated small post like Fort Casey. Still 
the work done at the latter with student-constructed chrono- 
graph screens, home-made recoil-time measuring devices- and 
so on, has been of a high order, well worth the expenditure 
of the ammunition involved. 

The camp instruction (six weeks) is prob 
ably the most important element in the whole 
course, but its facilities are perhaps the least 
satisfactory so far. It is very difficult for an 
officer a thousand miles away, already deeply 
engrossed in his university work, to plan, as- 
semble equipment for, and execute such a pro- 
ject. It would seem preferable for such re- 
ponsibility to rest on an officer permanently 
resident at or near the camp site, utilizing the 
university officers as assistants and occasionally 
giving the latter a summer off to perform work 
which cannot possibly be done during the reg 

J ular semesters of instruction. A camp near 
=.= San Francisco would be easier to administer 
from this standpoint but unfortunately the bay 
of that name is usually so densely covered with 
fog in July that very little artillery firing would be pos- 
sible—certainly no time-conserving schedule could be fol- 
lowed. In this connection it may be said that from the 
student standpoint, the farther away the camp the better 
many men enjoy leaving their native State for the first time 
on that occasion. All things considered, the Lewis-Casey 
combination is perhaps the best possible solution for the 
Pacifie Coast. If it could be permanently adopted as a 
matter of policy and the necessary facilities permanently as- 
sembled and stored at the two places, much of the hard work 
which must now be repeated each year, would be obviated. 

When the men return to college for their senior year they 
have absorbed from the leeture room, reading room, labora- 
tory and camp, an excellent all-around knowledge of Ord- 
nanee. They have also completed some engineering sub- 
jects of greatest Ordnance importance such as “strength 
of materials,” “analytie mechanies,” ete. They are enter- 
ing the study of thermodynamics and other matters related 
to interior ballisties. It is thus fitting that the most im- 
portant feature of the senior year’s Ordnance work is 
“Ordnance Engineering.” The complete curriculum is as 
follows: 

SENIOR YEAR—1ST SEMESTER 


Elementary Ordnance Engineering: Hours 
COPING TOUIIUURS 6 oc kc ac cc tcciccvsecvere sone 1 
TROOTH GE GRNOGIVON . oc ccc ccc ccncwccccons biinicg ne 1 
NS ee rr ee 3 
NN er eae se attain ti ; 
eS ee ee red esa eee eesin whee hee © 
Design of recoil mechanisms............. a ace 2 
Se I, on ccc con scaeaceanee cone : 1 
Materials of Ordnance construction.......... Gere 1 
Mid-term examinations ......cscscsccccccccccscces 1 
se i 16 
Commercial Law (with special reference to Govern- 
i Cd cin chs aaah de eee 60 e EPR? 8 
Military Organization (with special reference to types 
and quantities of Ordnance needed).... ; { 
Current Ordnance problems............. a lo aisha hl 2 
30 


Total for semester.. en een ee ie ata Akos 
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SENIOR YEAR—2ND SEMESTER 
Hours 
Property accounting and Ordnance Financial Procedure 8 
Procurement, Storage and Issue............ tees eee 4 
Company Administration (especially that of Ordnance 
P1Gte Cervice OCYMRMISRtIONS) . .. 0 cc ccc cee seccesss 
Military Law 
Mid-term examinations 
TAPPTOME GEGRANCE PFOMICIIS. 20 cic cece ss scec cesses 


Ee INE SS via.icccnd Sica sta verdes an Canaan ae 30 


It will be noted that practically all the instruction in 
Ordnance Administration is delayed until the last quarter 


of the course. The reason is that we always have a small 


number of students who for reasons of health, finanee and 


so on, fail to complete their course. It has been thought 


best to give the most important parts of the work first 


making it possible for students in this class to secure their 


As a 


of fact, methods of administration are subject to great 


commissions in later years by examination. matter 
change as years go by, so that what is learned in college 
is believed to be of general rather than specific value to a 
voung reserve officer. 

This article would not be complete without giving the 
reader an idea of the kind of students who are attracted 
to the Ordnance Unit, or the characteristies of the regular 
Ordnance personnel who are most likely to enjoy and 
render the with them. As intimated before, 
the University of California is greatly interested in mili- 
tary the 


courses covering the needs and interests of all types of 


best service 


edueation and has weleomed establishment of 


students. The adventurous may enter the Air Corps Unit: 
the engineering or chemically inclined, the Coast Artillery 
or Ordnance; the large bulk of “letters and seience” men 
We have a Naval Unit 
taking men from all colleges but of course preferring those 
The Ordnance Unit like the 
others must play the game and secure its development 
without impairing that of other and older organizations. 


of course go into the Infantry. 


from the engineering group. 


As now arranged, all men who are eligible for the Ordnance 
course (mechanical and mining engineers and chemists) take 
the basic Coast Artillery course, with others not eligible. 
At the end of the sophomore year, men who prefer tactical 
work, drilling as infantry and artillery, ete., are encouraged 
to go on in the Advanced Coast Artillery course. There is 
however a large residue of men to whom such activity makes 


no particular appeal—men who are far more interested 
in the design, manufacture and test of a gun than in its 
tactical employment. Frequently the best students (from 
an academic standpoint) feel it unwise to devote nearly a 
sixth of their time to a tactical course when the technical 
program of the Ordnance Department fits into their eur- 
rieula with so much less disturbance. So it may be said 
that the composite characteristies of our Ordnance stu- 


dents are— 


(a) An intense interest in the mechanical, metallurgical 

and chemical features of warfare. 

(b) A 
“squads-left.” 


(ec) A 


Ordnance and in discussing troublesome points in- 


much smaller interest in “squads-right” and 


great pleasure in handling actual articles of 
formally with the instructor. 

(d) A growing tendeney to discuss personal problems 

of a general nature with the Ordnance instructor, 

the the 


academic professors on account of the huge size of 


this being almost a thing of past with 


. 
Classes, 


It is easy to see that the corresponding qualities of the 
Ordnance Officer in charge, and in a general sense of his 
enlisted assistant, must be— 


(a) An accurate and all-embracing knowledge of Ord- 


nance, present, past and future—theoretieal and 
practical, 

(b) A thorough enjoyment of young men and a sym- 
pathy with their aims and problems. 

(¢) An ability (especially at camp) to secure fullest co- 
operation without resort to the “hard-boiled” types 
of discipline—leadedship rather than drivership. 
(d) An aeademie record and personality which will eom- 
the the the 


faculty, upon whom must rest much dependence for 


mand respect of other members of 


support. 


The writer lays no claim to the possession of these virtues 
the (b). 


enumerating them here with the hope of attracting 


However he is 
the at- 


with possible exception of 


tention of his suceessors. 





War Department Business Council Meeting 


Tk advice and assistance received from the War De- 
partment Business Council, which held its annual meet- 
ing in Washington, December 7, 1926, is proving of great 


value in the administration of the proeurement branches of 
the Army. The men who compose the council are execu- 
tives of some twenty of the leading industrial firms of the 
United States. They attend the meetings at their own ex- 
pense to inspect and advise as to the purchasing organiza- 
tions and methods of the various supply branches of the 
Army thus making available to the Army services which 
would be beyond the reach of any one commercial organiza- 
tion. 

At the meeting the Council declared that present person- 
nel, organization and methods of the Army supply branches 
are equal to those in large corporations and that the War 
Department's goal of “making every dollar do its full duty” 
is being rapidly approached. 





The members of the Council are: Col. Leonard P. Ayres, 
Vice-President, Cleveland Trust Company, Cleveland, O.; 
Brig. Gen. John J. Carty, Viee-President, American Tele- 
phone and Telegraph Co., New York, N. Y.; Howard 
Coonley, President, Walworth Company, Boston, Mass.; 
Lieut Col. F. S. Dickinson, President, Beeton, Dickinson 
& Co., Rutherford, N. J.; George F. Dryden, President, 
Dryden Rubber Co., Chieago, Ill.; Brig. Gen. Clinton G. 
Edgar, President, Continental Sugar Co., Detroit, Mich.; 


Col S. M_ Felton, Chairman, Great Western Railway, 
Chicago, Ill.; C. W. Nash, President, Nash Motors Co., 
Kenosha, Wis.; Lieut. Col. Osear W. Smith, President, 
Park, Davis & Co., Detroit, Mieh.; Col. William C. 


Spruance, Vice-President, FE. I. Du Pont de Nemours & Co., 
Wilmington, Del.; Col. William A. Starrett, Vice-President, 
Starrett Brothers, New York, N. Y.; Gerard Swope, Presi- 
dent, General Electrie Co., New York, N. Y.; Ralph Van 
Vechten, Vice-President, Continental Commercial Bank, 
Chieago, Il., and Brig. Gen. S. Herbert Wolfe, Consulting 
Actuary, New York, N. Y. 
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Capt. F. J. Atwood, Ord. Dept., U. S. A. 


HE first phase of the 


1926 Ordnance camp 
was held at Camp Lewis, 
Washington, where’ Brig. 


Gen. Robert Alexander was 


camp commander and Lieut. 


Col. G. H. White was Exe- 
eutive Officer. 

The institutions repre 
sented at camp were Cali- 
fornia Institute of Teeh- 


nology; University of Cali- 
fornia; University of Cali- 


fornia, Southern’ Branch; 
University of Hawaii; 
University of Idaho; Uni- 
versity of Montana; Mon- 


tana State College; University of Nevada; University of 


Oregon; 
Stantord 
Washington; 


Oregon 
University ; 
Washington 


Wyoming; Cornell 


Military Academy; New Mexico 
homa Agricultural and Mechanieal College and University 


of Tennessee. 


The branches of the Service represented and the number 


Agricultural 
University 


University; 


Ordnance 


College; 


ot 


Military Institute; Okla- 


Pomona 
Utah, 
College; 


Yale 


University of 


University 


BR. O. FT. C. , . 
Training Camp, 1926, measuring velocity and time flon in 
recoil curve with 37-mm. field gun. 


College , 


students at 


or 


University; Culvei 


from each were Infantry, 247; Engineers, 63; Field Artil 


lery, 97; Ordnance, 25; Cavalry, 13; Medieal and Dental 


Corps, 54. A 


and Stanford University. 


Activities started at the R. 


total of 499 
Ordnance cadets were from the University of 


cadets 


c. 


attended 


eanip. 


The 


California 


camp on June 11th 


when the Executive Officer, Supply Officer, Adjutant and 


part of the non-commissioned staff arrived to prepare the 


way for the incoming cadets who were due to report on 


the Sth. 
the policing of bar- 
racks were the order 
of the day. 
Instruction for all 
organizations began 
on the following Mon- 
day morning with 
physieal drill follow- 
ing reveille. Physical 
drill was given at this 
time each day 
throughout the camp. 
Following the — polic- 
ing of barracks, dis- 
playing of equipment 
and breakfast — the 


Ordnance students en- 





2 


O:dnance R. oO. T. Cc. stude 


Physical examination, drawing 


ie = 





er 


nt 





a x = ‘ 
s at Camp Lewis, Washington. 
1926, studying the why and how of a tank. 


equipment and 


aged in an hour of in- 


fantry drill and inspection 
of — barracks. Following 
thix hour the work differed 
from day to day. The or- 
vanization was divided into 
sections and instruction 
was given in. the = main- 
tenance of traetors. The 
cadets actually disassembled 
and repaired tractors which 
were out of service due to 
burned out bearings, broken 


clutches, ete. Every eadet 





; 


‘ Was given individual instrue- 
Fort Casey, Washington, : : 
the operation of 
trucks, tanks and tractors. 
(Main- 
tenance) two very interesting days were spent in the field 
instruction 


Accompanied by the 3rd Ordnance Company 


with the mobile repair shop. This furnished 
in convoy duty and maintenance under field conditions. It 
also gave the cadets an opportunity to make camp, use their 
mess kits and sleep in pup tents. The shop, consisting of 
about 20 vehicles, was set up and some repair work was 
done. Following the maneuvers with the mobile repair 
shop a week was spent on the rifle range where instruction 
EKach 
man also fired the pistol for instruction but not record 
This completed the first phase of the Ordnance 


and record practice with the rifle were conducted. 


practice. 
Camp at Camp Lewis. 

The next phase was conducted at Fort Casey, Wash- 
Fort Casey is located on Puget Sound about fifty 
The Fourth of July holiday intervened 


ington. 
miles from Seattle. 
during the journey to Fort Casey so the eadets had from 


Saturday until Tuesday to visit places of interest. Many 
went to Vancouver and Vietoria, B. C. 

On Tuesday morn- 
ing, July 6th, White 
reconnaissance ¢ars 
were used as trans- 


portation to take the 
cadets to Seattle 
where the harbor boat 
Fort Worden 


was waiting to 


from 
com- 
plete the journey to 
Fort Casey. The boat 
trip was very enjoy- 
able but all were glad 
to get to their destina- 
they ar- 
o'clock in 


Equip 


tion where 





coe Fae E 
Training Camp, 


* rived at 3 


the afternoon. 







































































































298 


ARMY ORDNANCE 





Vou. VII, No. 40. 





ment was then drawn and the barracks put in order pre- 
paratory to the two weeks of hard but very interesting 
and instructive work which was to follow. 

The instruction at Fort Casey began on the morning 
of July 7th with an inspection of the Fort and instrue- 
tion on fire control instruments. The majority of the 
two weeks was spent in the 
simulating of proof firing 
artillery Two 
cadets assigned to 
take charge of the prepara- 
tion and firing of each 
problem. In this way every 
student was given the re- 
sponsibility of 
for a problem. 


matériel. 
were 


preparing 
The 3-ineh 
(15 pdr.) antiaireraft gun, 
3-inch (15 pdr.) seacoast 
gun, 155-mm. gun, 12-inch 
mortar and 10-inch disap- 
pearing gun were _ fired. 
The majority of the prob- 
lems were fired to determine the powder pressure, the 
muzzle velocity of the projectile and the rate of recoil and 
counter-recoil of the gun. 
projectiles 


The effects on the ranges of the 
percentage of the 
charges were determined. An Aberdeen Chronograph was 
used to measure the muzzle velocities and two different 
types of instruments, made by students at the University 
of California, were used to measure the rate of recoil and 
counter-recoil. Some of the data obtained from these prob- 
lems are.now being used in connection with the theses of 
some of the students who attended camp. 


with changes propelling 


Instruction was given in the use of hand and rifle 
grenades. The remains of the practice fragmentation 
grenades were in great demand for souvenirs. A _ night 
program of pyrotechnics proved to be very interesting as 
well as instructive. Flares, position lights and signal roe- 
kets of assorted colors were used for the fireworks. This 
completed the work at Fort Casey and the return trip to 
Camp Lewis was made July 20th. The harbor boat from 
Fort Worden afforded a very pleasant trip to 
ing Fort Casey at 7 o’elock in the morning 
at Seattle at eleven. Reconnaissance ears 
there to complete the journey to Camp Lewis. 

Back again at Camp Lewis the last phase of camp was 
started with an inspection of the magazines and _ store- 
houses. 


Seattle, leav- 
and arriving 


were waiting 


The instruction was continued with the observa- 
tion of the firing of a 75-mm. battery by the Field Artillery 
R. O. T. C. The firing was observed from the battery 
position and the adjustment of fire from an O. P. near the 
target. Instruction in the demolition of high explosive 
shells was given, jointly with the Engineer R. O. T. C. 
The demolition work included the destruction of 8-inch 
howitzer, 155-mm. and 75-mm. high explosive shells. The 
craters made and the fragmentation of the projectiles were 
studied. A 155-mm. gun and a howitzer were disassembled, 
then reassembled and tests made of the recoil mechanisms, 
which completed the problems for the camp. 

Athleties and 
social entertainment helped to make the camp a 


Work was not considered all important. 
success. 
Athleties were organized and with the support given by 
representatives of every R. 0. T. C. organization, baseball, 






swimming and track teams competed with and won from 
The 


different R. O. T. C. organizations also competed among 


some of the best teams in camp and the vicinity. 
themselves. Baseball was probably the most popular of 
sports, but track, tennis, boxing and wrestling all fur- 
nished their share of amusement. A field day was sched- 

uled for the latter part of 
and included a 


camp tug- 


o’-war, relay races, equip- 


ment races and many other 
events. 
A very important part 


of camp was the entertain- 


ment of the cadets. Com- 
mittees were appointed to 
take charge of athletic and 
vaudeville entertainment. In 


addition to the loeal talent 


a obtained from the R. O. 

i ee ad a i - T. CC. organizations, ex- 

Ordnance R. O. T. C. students at Fort Casey, Washington, : ; . 
Training Camp, 1926, firing and maneuvering cellent outside talent was 
seacoast mortars. obtained from Tacoma. 


were given beginning with the 
Tacoma 


Series of shows and contests 
first week of camp. 
entertained the eadets at camp for an evening with a 


The American Legion of 


good show consisting of plenty of comedy and good music. 
The college night show was staged as the last performance 
and every school did its utmost to put on the best act for 
this final entertainment. Musie for all the entertainments 
was furnished by an R. O. T. ¢ The R. O. T. C. 
danees given every Wednesday night from 8:00 to 11:00 
: Further diver- 


‘. orchestra. 


o'clock were popular events of the camp. 
sions for the eadets were found in visits to the battle- 
ships anchored in the harbor at Tacoma and in an excur- 
to Mount Rainier. The trip to the mountain is 
always an outstanding event of the camp. The following 
forenoon was spent in hiking up the mountain and view- 
ing the glaciers. After lunch the return trip was made 
to Camp Lewis, arriving there in time for dinner. The 
program for the last two days of camp, July 28th and 29th, 
re- 


sion 


included military competitions, an R. O. T. C. camp 
view, returning of property and the paying of the cadets. 

Lieut. G. W. Hirseh, Ord. Dept., U. S. A., was assigned 
to and ably assisted with the instruction of the Ordnance 
camp. Lieut. J. W. Freeman, Ord. Dept., who was in 
command of the associate unit, the 3rd Ordnanee Company 
(Maintenance), helped in many ways to make the work of 


the camp a success. 





Experiments on Belville Springs 


‘T HE Ordnance Department for some years has been con- 

ducting experiments to secure improvement in the design 
and manufacture of Belville springs. 
type, which ure dises assembled with concave sides in op- 


Springs of this 


position, are used in hydro-pneumatie recoil mechanisms 
where it is necessary to stop, in a restricted space, the 
recoil of a heavy gun. 

Very little data is available in this country on the design, 
correct manufactare and heat treatment of these springs, 
and it has been necessary to conduct experimental work to 
establish the best practice. Considerable improvement al- 
ready has heen effected, but experiments will be continued. 
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An Ordnance Reserve Officers [raining 
Camp in California 


Maj. Walter H. Adams, Ord. Res., 


HE writer has had the privilege of 
j pewtrne two Ordnance training 
camps. The first one proved to be ex- 
tremely interesting but the second was 
an improvement on the first. If the 
Regular officers, who are responsible for 
these camps, are going to keep up such 
rate of improvement an extremely hard 
task is ahead of those who will have to 
plan later camps. 
The camp was opened at Benicia 
Arsenal, May 16, 1926, 35 
Reserve officers having reported for duty 


Ordnance 


as students. 

The reserve officers were quartered in 
the hospital ward and in one of the of- 
ficer’s quarters which was vacant. A 
few of the late arrivals had to stay at 
a hotel in Benicia. 

Mess was served by the cooks of the 
Ordnance Companies. The cooking was 
excellent. The only complaint was one heard quite fre- 
quently at reserve training camps, namely, “The food is so 
good and I am so hungry after my exercising that I eat 
too much.” 

After reporting, renewing old acquaintances and meeting 


“Where 


As this was given as the destination of our 


new friends, every one was asking the question, 
is Rockville?” 
“hike” 


its location. 


and overnight camp many a guess was made as to 
The distance from Benicia varied from about 
15 miles to something over 70. Finally one enterprising 
while at- 


Rockville, 


a few who feared they could 


young captain enquired a native of Benicia, 
tending the motion picture show, and located 
thus relieving the feelings of 
not stand a hike of 60 or 70 miles. More of our overnight 
camp later. 


Upon reporting we found that our mentor, instruetor and 


Hirsch. He never failed 


He was always ready to ex- 


friend was to be Lieut. Geo. 
us in any of these capacities. 
plain, always available, always cheerful and had a large 
fund of 


questions, 


ordnance information with which to answer 


Tuesday morning at 7:00 the Lieutenant appeared and 
blew his whistle. The thins, mediums and fats appeared 
sans shirts, sans leggings and sans hats but otherwise fully 
clothed. 
setting up exercises and similarly mistreated. 
treatment the thins beg 
get thin. 


produce any startling results. 


For 10 to 15 minutes we were double-timed, given 
Under this 
an to get fat and the fats began to 
However one week of this was not sufficient to 
close-order drill was in- 


A small amount of infantry 


cluded in the schedule in order to familiarize the officers 


with the new drill. 





Maj. Walter H. Adams, Ord. Res. 


8:00 to 12:00 


1 


ae 


x 
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715to 1:40 
45 to 4:30 


00 to 9:15 
730 to 10:30 


"30 to 12:00 


15 to 1:40 


45 to 2:15 


"15to 4:30 


“00 to 9:00 
:15to 9:45 
700 to 12:00 


Afternoon 


U. S. A. 


The work of the camp was carried on 
as shown on the schedule of instruction. 


COURSE OF INSTRUCTION 
FOR THE 
canesne RESERVE OFFICERS’ 


RAINING CAMP 
BENICIA ARSENAL, CALIFORNIA, 
MAY 


16 to 30, 1926. 
May 16 (Sunday) 
En route. 
May 17 (Monday) 


Physical examination; gen- 
eral inspection of ArSse- 


8:00 to 12:00 


nal; talk, “Organization 
and Functions of Benicia 
Arsenal.” — Major 
Partridge 
15to 1:40 Drill 
1:45to 4:30 The 155-mm. Howitzer. 


Dismantle, examine 
liquid and air (nitrogen) 
cylinders, pistons and re- 
coil control. Reassemble, 
fill with liquid and air; 


tests to determine liquid 
level and air pressure; 
safety features; obtura- 


tion; adjustment of 
sights.—Lieut. Hirsch. 


May 18 (Tuesday) 


Property Accountability and 
Responsibility, AR 35-6520 

Receipt, Shipment and Issue 
of Property, 

Expendable Property, 

Lost, Damaged or Unserviceable 
Property, 

Yroperty Records, 

Blank Forms Pertaining to 
Property Accounting, 

Note: Instruction by discussion, 
and use of forms.—Mr. O'Donnell. 

Drill, 

Inspection of storage and issue of ordnance 
supplies. 

Groups A, B, Cc, D, E, F, G, H, J, K and L 
(Storehouses 71, 69, 64, 49). 

Storage, inspection, checking and packing prop- 
erty; disposition of unserviceable property; 
inventories; marking shipments (AR 850-20). 
—Mr. Bowerman. 


AR 35-6560 
AR 35-6620 


AR 35-6640 
AR 35-6700 


AR 35-6720 
problems 


May 19 (Wednesday) 

Provision System.—Mr. Gieffels. 

Talk and discussion, “Organization of a Field 
Army, Army Corps and Infantry Division 
with special reference to the organization of 
the Ordnance office and duties of the Ord- 
nance officer of each of these units.”—Major 
Partridge. 


The Ordnance 


shop equipment of an 


Inspection of mobile 
Company (Light and 


Ordnance Maintenance 


Heavy).—Lieut. Hirsch. 
Drill. 
Talk, “Ammunition Supply in Peace and War,” 


and description of depots and parks. Illus- 
trated by moving pictures.—Major Partridge. 
Inspection of ammunition magazines; methods 
of storage; safety rules; types of magazines; 
breaking down unserviceable small arms am- 
munition; destruction of “duds” and un- 


serviceable ammunition.—Lieut. Hirsch. 
May 20 (Thursday) 
Talk, “Arsenal Administration.”—Mr. Mann 


Ordnance Drawings.—Mr. Mendler. 

Five-ton tractor and six-ton tank matériel.— 
Capt. Merrill. 

Recreation. Pistol firing for those desiring it. 
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May 21 (Friday) 

arms Shop. tepair of rifles, pistols, 

guns, automatic rifles, ete., includ- 

3:00 ing such problems as assembly of new rifle 
barrel to receiver; fitting and adjusting new 
front sight to rifle; star gaging; determina- 
tion of leaks and soldering of water jacket 
on Browning machine gun; bluing and brown- 
ing of rifles, ete.—Capt. Merrill, Mr. Eversole. 


8:00 to 12:00 Small 
and machine 
1:00 to 


3:00 to 4:30 Demonstration firings of automatic rifle, ma- 
chine gun, 3-inch Stokes trench mortar and 
37-mm, gun.—Capt. Merrill. 
May 22 (Saturday) 
and 
May 23 (Sunday) 
Preparation for road march. March to Rock- 


Ville; camp; field depot; return. 


We put on our fatigue clothes and dismantled a 155-mm. 
We 


learned how to disassemble a Browning machine gun and 


howitzer and then tried to put it together again. 


automatic rifle. We also did the same to the automatic 
pistol. Later we were given the opportunity to fire the 


machine gun and pistol. 

Under the able tutelage of Warrant Officer O'Donnell 
we learned the reasons for and when to use an O. S. & D. 
report. The warehouses were inspected, special attention 
being given to methods of packing for shipment, checking 
shipments and the steps to be taken in ease of shortage 
or damage. The methods of storing ammunition, piling, 
keeping track of ammunition lots and the reports required 
were explained. War reserve material was inspected in the 
warehouses and the means adopted to keep this in condi- 
tion, with limited funds, were noted. The methods used in 
the 


‘truction of duds was explained and then the destruction 


breaking down unserviceable ammunition and de- 


was actually executed. Explanation of Ordnance draw- 
ings and standards was given and illustrated by drawings 
the 
Every officer was given instruction in the operation of 


in use at Arsenal. 


the 5-ton tractor and the 6-ton tank. Each one of us sat 
in the operator’s seat and had the satisfaction of seeing 


under his direction. 


feeling the machine in motion 


and 





Ordnance Reserve Officers in training at Benicia Arsenal studying the 155-mm. Howitzer. 





It was necessary several times for a group to seatter in all 
directions to avoid being run down by some one who had 
not vet received his license to operate motor vehicles. 
Possibly the outstanding feature, because of its novelty 
to a large number of officers, was our “hike” to Rockville. 
On Saturday morning we reported to Lieutenant Hirsch 
as per instructions, with our three blankets and_ shelter 
half, pins, rope, tent pole and mess kit. We had previously 
been instructed that no sheets or pillows would be allowed. 
was later discovered that both of our senior 
No men- 
tion is made of several juniors who did likewise. (It might 
he added, in passing, that the aforesaid pajamas were put 
was one of the 


However it 
officers had violated orders and taken pajamas. 


on over all other clothes that night as it 
coldest that we had during our tour of duty.) Our packs 
were very military (?) being rolled in shelter halves but 
earried without pack carriers and haversacks. 

We found, much to our relief, that our “hike” was to 
he made in two army trucks which were ready tor us. 
We also discovered a rolling kitchen trailing along behind 
one truck so did not worry over grub. Rockville proved to 


he about 15 miles from Benicia and situated in a small, 
pleasant valley, almost surrounded by hills. 

After pitching camp in a very military manner and 
after a good dinner, Lieutenant Hirsch lined us up and 
explained that the commanding general of the army corps 
had ordered us to establish a corps ammunition dump at 
this place. We were supplied with a list of the ammuni- 
tion that was to arrive and a table giving maximum size 
of piles and the spacing. We were divided into groups 
of three. Each group was ordered to prepare a map of 
the location showing the distribution of the ammunition in 
piles or huts, and showing new roads that would have toe 
be constructed. It was left to the officer in charge of each 


group to devise and means. Two solutions were 


finished that afternoon and the remainder were ready for 
Mai. C. E. Officer of Benicia 


Arsenal, upon his arrival the following morning. 


ways 


Partridge, Commanding 

















0 
dl 








Janvary-Feprvary, 1927, 














The statement of the problem was as follows: 


PROBLEM 
Assume: (a) Ist Army Corps holding general area, 
Napa Soda Springs—Vaceaville. 

(b) Corps Commander (G-4) in consultation 
with Corps Ordnance Officer decides to 
establish Corps Ammunition Park in valley 
on west side of county road at Rockville. 

(¢) Ammunition to be carried as per attached 


sheet. 
Required: (a) Draw map of area to be used—Seale: 
1 in. 200 ft. 


(b) Plot thereon layout of park showing loea- 
tion of ammunition piles and huts and the 
quantity of each item therein, using the key 
letters assigned, for example: Indicate a 
pile of 1,000 H. E. Shell, Mark III, for the 


i55-mm. gun, as follows: A-1,000. 


The night will be remembered by many if not by all. 
It was the first night in many years spent in the open 
on the ground by a majority of the officers present. The 
following morning reveille was not needed to get us out. 
However, a few vetting up exercises took out the stiffness. 

After this interesting week at Benicia Arsenal the fol- 
lowing officers reported to Col. Bruee Cornwall, Chief of 
the San Franeiseo Ordnance District : 

Lieut. Cols. Stephenson and Masury; Majs. Adams, 
Copley, Reynolds, Spiers, Wieland; Capts. Bliss, Harsh- 
man, Robinson, Armitage, Criglar, Domonoske, Finley, 
Holt, McIntyre, Nilan, Doble; Ist Lieuts. Green, Hudson; 
2nd Lieuts. MeDonald, Anderson, Chambers, Shriber and 
Josephs. 

After reporting on Monday morning the first training 
period was devoted to a leeture by Major J. A. Dorst, of 
the Corps of Engineers, on “Industrial Mobilization.” 
Major Dorst touehed on phases of industrial mobilization 
that differ from those of the Ordnance Department. 





Group of Ordnance Reserve Officers who attended Training Camp at Benicia Arsenal, 





May, i926. 


Following this leeture the District War Game was played 
under the assumptions of the following Special Order: 


War DEPARTMENT 
San Francisco District ORDNANCE OFFICE 
58 Sutter St., 
San Franciseo, Cal. 
May 15, 1926. 


SPECIAL OrDER No. 10. 


District War GAME 
1. The Chief of Ordnance has directed that a war game 
be carried on in the San Franciseo Ordnance District during 
the period May 24-30, 1926, to test industrial plans. 


2. Basic Assumptions 


The following general assumptions are made: 

(a) The present actual conditions in distriets with re- 
spect to war orders, status of negotiation, allocations, ete., 
will hold. 

(b) The game will embrace the first 20 days of a major 
emergency. 

(c) Control of the seas will be retained for 30 days. 

(d) The principal theater of operations in the first six 
months of the war will he the New England States and 
the State of New York. 


3. Special Assumptions 

(a) A telegram reading as follows has been received by 
the District Chief at 8 P. M. Sunday, May 23, 1926: 

“Major emergency effective at once. Take all necessary 
steps to expand office. You are designated contracting 
officer. Negotiate all contracts necessary for present war 
orders. Fixed price contracts only for present. Other 
types will be furnished within 15 days. Fifty thousand 
dollars made immediately available to you for office ex 
pansion, travel, and other incidental expenses under O. 5. 
1926, Ord, 122-P-52-5-6. Appropriations for manufactur- 
ing contracts estimated by this office and will be made 
available about M plus 15. No obligation of funds except 
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as specified in Ord. 122 above will be incurred until of- 
ficial notice is given that procurement authorities have 
been issued. Summon reserve officers scheduled for duty 
in the first month and furnish this office names for con- 
firmatory orders. Apply to Real Estate Service represen- 
tative at your Corps Area headquarters for lease of suit- 


able office space for district office.” 


(b) M-Day is Monday, May 24, 1926. 
(ec) The Ordnance Office is making arrangements to se- 
eure the importation of as much strategic raw material 


as ean be secured in 30 days. 


The trainees pitch camp at Rockville, Calif. 


(d) By M plus 20, Congress will pass an enabling act 
authorizing the President to waive certain restrictive legis- 
lation. It may be assumed that all laws which might 
hinder the procurement program will be included. 

(e) No manufacturing appropriations are available, ex- 
cept small amounts remaining under this year’s funds 
which will go to arsenals. Sufficient money to cover war 
orders now on hand in districts will be available on M plus 
16, and it may be assumed that procurement authorities for 
necessary amounts will be received on that date. 

(f) Reserve officers due for duty on M-Day may be 
summoned immediately. Report to Ordnance Office of 
names may be assumed to bring confirmatory telegram 
by M plus 5. 

(¢) The Real Estate Service may be assumed to have 
established a representative at each Corps Area head- 
quarters who will handle all real estate operations in the 
Corps Area. 

(h) The Signal Officer at the 9th Corps Area head- 
quarters will attend to communication facilities on request. 

(i) Office equipment and supplies may be purchased 
locally from additional Ordnance Service money which wil! 
be available M plus 16. 

(j) The District Chief is authorized to make contracts 
and to designate his authority when necessary. 

(k) The local Civil Service district headquarters may 
be assumed ready to function on matters pertaining to 
civilian personnel. 

(1) The District Chief has been authorized to make tem- 
porary appointments of civilian personnel at once. 

(m) Ordinary fixed price contracts will be used as far 
as practicable at the outset. By M plus 15, it may be 
assumed that adjustable price, agency, and construction 











contract forms are also available. District Chiefs are 
familiar with the adjustable price contract and the ordj- 
nary peace-time fixed price type. 

Bruce CorRNWALL, 


Colonel, Ord. Reserve, District Chief. 


The remainder of the morning session was spent in a 
Mobilization Plans of the District Office. 
assigned to a duty just as he would be 


discussion of the 
Each officer was 
if reporting in ease of a major emergency. 

In the afternoon 
San Francisco, who have been allocated to the Ordnance 


representative manutaeturers about 


Department, were present to participate in 


the game. A round table discussion of small 
arms and artillery manufacture was carried on. 
The difficulties that would be encountered to- 
day to seeure the schedule of production needed 
was discussed. 

Tuesday morning was devoted to a lecture on 
Major Brett. 
He showed the difference between the Ordnance 


“Ordnance Proeurement,” by 
problem ot procurement in an emergency and 
the problems presented by most of the other 
supply branches of the Army. The Ordnanee 
Department has practically no peace-time manu- 
facture to fall back on. It is a ease of utiliz- 
ing existing facilities as far as possible—and 
then creating new ones during the emergeney. 
The remaining time of the session was used to 
; finish the discussion of the Mobilization Plans 
of the District Office. 

The war game was continued in the afternoon session. 
Artillery and ammunition manufacture were again dis- 
cussed. 

Lt. Col. Masury, one of the student officers on duty, gave 
a very instructive lecture on “Ordnance Explosives and 
’ This lecture was illustrated by samples and 
It was followed by a lecture on “The Raw 
Material Problem,” by Maj. R. W. Pinger, Ord. Dept., 
in charge of the Ordnance unit of the R. O. T. C., at the 
University of California. Major Pinger brought out the 
shortages that may exist in raw materials if we should 


Propellants.’ 
drawings. 


lose control of the sea during a war. 

Next we visited the plant of the Caterpillar Tractor 
Company at San Leandro, California. 

After the completion of our work in the District Office 
our next duty was under Maj. T. J. Hayes, Ord. Dept. 
9th Corps Area Ordnance Officer, at the Presidio of San 
Franciseo. 

Our first day here was marked by a lecture on “Post 
War Developments in Ordnance,” by Major Hayes. He 
Lrought out the recent improvements, many of which have 
been preserved for our future reference in ArMyY ORD- 
NANCE. This lecture was followed by one on “Chemical 
Warfare Developments Plans,” by Lieut. J. F. 
Smith, C. W. S. 

In the afternoon an inspection trip was made to the 
Coast Defenses of San Francisco on the San Franeiseo 
side of the Bay. The entire system of operation of the 
defenses from guns to mines, storage of ammunition, power 
plants and plotting rooms was earefully explained by 
Capt. E. L. Barr, C. A. C., Ordnance Officer of the Harbor 
This trip was interesting as it brought us im 


and 


Defenses. 
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contact with the using services, thus presenting another 
angle of the Ordnance problem. 

The next morning we had a conference on the Corre- 
spondence Courses under the direction of Maj. SB. F. 
Spalding, Ord. Dept. As a result of this conference all 
officers, not already enrolled, signed enrolment applica- 
tions. After the conference Major Pinger talked about 
the Ordnance Reserve Officers 

After the morning conference an inspection trip was 
made to Crissey Field to inspeet the work being done in 


, 


Training Corps. 


synchronizing machine guns and airplane propellors. 
After luncheon we crossed to the north side 
of San Francisco Bay in an Army launch to 
inspect the eoast defenses. Arrangements 
had been made to watch the firing of the guns 
at Fort Barry but this had to be postponed 
because of poor visibility. 

At Fort Barry we had an opportunity to see 
the loading of shell with Explosive D. As some 
shell had been found defective all shells were 
being opened, inspected and refilled. A port- 
able loading plant had been improvised and 
shells were being filled by enlisted men of the 
Coast Artillery, under the supervision of the 
Ordnance Department. 

The following morning we again reported to 
Major Brett for a discussion of the tour of duty 
and suggestions for future camps. In order to 
stimulate criticism he requested each officer to 
specify one item that should be eliminated in order to 
shorten the course. 

To Capt. Harry Holt, one of the student officers, were 
assigned the duties of finance officer. He carried through 
very successfully. 

The social events of our tour of duty included a luncheon 
and reception given by Major and Mrs. Partridge to the 
class at Benicia Arsenal; a luncheon of the California Post 
of the Army Ordnance Association at the Commercial Club, 
San Francisco, and a dinner at the Claremont Hotel, 
Berkeley. The dinner was given by the class as an ex- 
pression of appreciation to our instructors, who were our 
guests. 

Following the dinner we spent a pleasant evening as the 
guests of Major and Mrs. Charles F. Wieland in their 
delightful home in Berkeley. 

The following officers were on duty during the camp: 
Lt. Col. Frank J. Stephenson, Berkeley, Calif.; Lt. Col. 
Frederick L. M. Masury, Santa Barbara, Calif.; Maj. 
Walter H. Adams, Burbank, Calif.; Maj. Almon Copley, 
Burlingame, Calif.; Maj. Albert A. Hedge, San Francisco, 
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Calif.; Maj. Osear F. Reynolds, Seattle, Wash.; Maj. James 
Spiers, San Francisco, Calif.; Maj. Charles F. Wieland, 
Berkeley, Calif.; Capt. George R. Bliss, Carpenteria, Calif. ; 
Capt. Clarence C. Harschman, Los Angeles, Calif.; Capt. 
William E. Robinson, Long Beach, Calif.; Capt. Arthur N. 
Armitage, Pittsburg, Calif.; Capt. Joseph W. Criglar, 
San Francisco, Calif.; Capt. Arthur B. 
Berkeley, Calif.; Capt. Dozier Finley, Berkeley, Calif.; 
Capt. Harry O. Holt, San Franciseo, Calif.; Capt. Harry 
J. MeIntyre, Seattle, Wash.; Capt. Erie Nilan, San Fran- 
cisco, Calif.; Capt. Donald H. Atherton, Berkeley, Calif.; 


Domonoske, 





Doing the daily dozen in sunny California. 
Capt. George W. Ridgeway, Reno, Nevada; Capt. Richard 
C. Waterman, Jr., Redwood City, Calif.; Capt. Franeis L. 
Hutsler, Beverley Hills, Calif.; Capt. William A. Doble, 
Berkeley, Calif.; lst Lieut. Roy L. Baber, San Jose, Calif. ; 
Ist Lieut. Boynton M. Green, Palo Alto, Calif.; Ist Lieut. 
Carroll D. Hudson, Los Angeles, Calif.; 2nd Lieut. C. B. 
MeDonald, Blythe, Calif.; 2nd Lieut. Lawrence A. Ander- 
son, San Francisco, Calif.; 2nd Lieut. Frank W. Chambers, 
Berkeley, Calif.; 2nd Lieut. Earl W. Shriber, Berkeley, 
Calif.; 2nd Lieut. Forrest M. Pearee, Oakland, Calif.; 
2nd Lieut. Henry C. Snyder, Pasadena, Calif.; 2nd Lieut. 
Albert G. Bagley, Jr., Fresno, Calif.; 2nd Lieut. Howard 
H. Josephs, Oakland, Calif.; 2nd Lieut. Milton G. Mauer, 
San Franciseo, Calif. 

In closing the writer desires to express the appreciation 
of the class to our instructors of the Regular Army who 
did everything in their power to make our tour of duty 
agreeable and instructive. If at a future date we should 
be called into active service in time of emergency we would 
all like to serve with such men as we were privileged to 
he associated with during the last two weeks of May, 1926. 


Caliber .22-45 Gallery Practice Pistol 


THE Infantry Board of the Army has recently completed 

2 test of the caliber .22-45 pistol and conclusions have 
been reached that this weapon is suitable for use as a 
gallery practice weapon. 

There is no difference in the outward appearance of the 
experimental pistol and the caliber 45 pistol exeept in the 
size of the bore. The chief difference in the two pistols 
is in the eemponent parts of the slide. The recoil spring 
of the experimental pistol is shorter and lighter than the 
recoil spring of the ealiber .45 pistol. 
plug and the recoil spring guide are slightly altered to fit 


The reeoil spring 





the lighter recoil spring. The slide of the experimental 


pistol also differs from the caliber .45 pistol slide in that 
the extractor is attached to the rear of the barrel. The 
modified so as to hold eartridges, 


magazine 1s seven 


ealiber 22. 

The experimental pistol was found to be of the same 
inherent securaey as the ealiber .45 pistol in both slow and 
rapid fire, but due to the lessened mental hazard in firing 


the caliber .22 pistol, better scores were generally made 


with this weapon than with the caliber .45 pistol. 
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Airplane View, Benicia Arsenal, Benicia, Calif. 
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Benicia Arsenal—Past and Present 


Maj. C. E. Partridge, Ord. Dept., U. S. A. 


HE Benicia Arsenal, the only active Ordnance estab- 
4 lishment on the Paeifie Coast, is loeated on Suisun 
Bay at the head of the Straits of Carquinez, on the out- 
skirts of the city of Benicia, California, from which it 
derives its name. 

The history of Benicia and of the arsenal is closely as- 
sociated with the early American occupation of California. 
The land upon which the city was built was owned by 
General Vallejo, the Mexican General in command of the 
province. Two members of the party of Americans who 
captured the General and the garrison at Sonoma at the 
beginning of the “Bear Flag _ 
Movement” in 1846 thought 
they saw at this point the 
site of the future metropolis 
of California. They there- 
negotiated the 


General for a section of the 


fore with 


land and finally purchased 


it and laid out a city in 
1847. The General stipu- 
lated that this city should 
be named in honor of his 
wife, Francesca Benicia 
Vallejo; so the city was 
first named Francesca. But, 


when Yerba Buena changed 
its name to San Francisco, 
the name of Francesca was 
The 


city is on deep water and, 


changed to Benicia. 


in the days of the “forty-niners,” many of the vessels 
rounding the Horn landed their passengers here; and for 
some years the Pacific Mail Steamship Company had its 
docks here. In 1854 the city was the eapital of the State 

The first military post was established here about 1845 
on land that now comprises the northwest portion of the 
Barracks. 


time as a 


reservation. It known as Benicia 


Here Gen. U. S. 
lieutenant. 


arsenal was 


Grant was stationed at one 


The barracks were occupied by line troops, 
mainly Cavalry, until the time of the Spanish-American 


War. 


war and never returned. 


All troops were taken away at the beginning of that 
Reeently the barracks area has 
been made a part of the Arsenal and all government land 
Most of the old 
formerly occupied as barracks and quarters, have been torn 


is now under one control. buildings, 
down, including the house once occupied by General Grant. 

Late in the year 1850, Capt. C. P. Stone, Ordnance Corps, 
stationed at Fort Monroe Arsenal, was instructed to form a 
company of Ordnance enlisted men, proceed to California 
and establish an Ordnance Depot. The original of the 
following letter from the Chief of Ordnance to Captain 
Stone is still in the Arsenal files: 








Arsenal Building erected in 1859, Benicia Arsenal. 


“Ordnance Department, 
Washington, January 4, 1851. 
“Brevet Captain C. P. Stone, 
Fort Monroe Arsenal. 
Sir: 

“I have received your letter of the 2nd inst., reporting 
the progress made in your preparations for the voyage to 
California, and that vou would probably be ready to sail 
hy the 12th instant. 

“Your duties in California will be, in general terms, the 
charge and supervision of all ordnance property in the 

Pacifie Division, and of all 
business there, pertaining to 
the Ordnanee Department. 
“On your arrival you will 
the 
the 


forming him of your means 


report to General com- 


manding Division; in- 


both in men and materials, 
and consulting him as to the 
hest position for the estab- 
lishment of an Ordnance 
Depot in California, and as 
to the proper arrangements 
to be made for supplying 
the Depot for Oregon, al- 
established at Van 
Military 
Ordnance 
for 
Divi- 


ready 
Couver. Two 
Store-keepers of 
be ordered 
the 


sion, and in making your arrangements you ean count on 


will soon 


duty in Pacifie 


the aid of their services. You will keep this Department 


always informed of the ordnance stores or other means 
that may be required for completing or keeping in good 
order the armament of the Posts and Troops in that 


Division. I deem it unnecessary to give you more detailed 
instructions, as your own judgment and professional in- 
formation will readily supply them. 

“You are authorized to employ Mr. Trader agreeably to 
your request. Wishing you a pleasant and safe voyage, 
I am 
“Respectfully, 

Your obedient servant, 
G. TaLsottT, Brevet Brig. Gen’l, 
Colonel of 


(Sed.) 


Ordnance.” 


Considering the day and age, the newness of the country, 
the distance from headquarters and the slow means of com- 
munication, it is evident that the Chief of Ordnance had 
unbounded confidence in Captain Stone’s “judgment and 
professional information.” 

Captain Stone, with twenty-one enlisted men of the 
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Original Arsenal Buildings at Benicia, erected 1854. 


Ordnance Corps, left Fort Monroe, Virginia, on board the 
Transport Ship HeLen McGraw in the latter part of Janu- 
ary, 1851, and, after rounding the Horn, arrived in Cali- 
fornia the latter part of July, 1851. After consulting with 
the General commanding the Pacifie Division, it was decided 
to locate the Ordnance Depot at Benicia, and the Cali- 
fornia Ordnance Depot was established on the hills to the 
that is now the 


The name was changed 


east of the Benicia Barracks, on land 
northern part of Benicia Arsenal. 
to Benicia Arsenal in April, 1852. 

At about this same time a Quartermaster Depot was also 
established at Benicia. This located on the lower 
ground on the southern part of the reservation, near the 
Straits of Carquinez. One of the activities of the Quarter- 
master Depot was the maintenance of a herd of camels 
with which the government was experimenting as a means 
of transport. An old map shows the location of the camel 
corral to have been not far from the site of Building 71, 
the present-day tractor “corral” in which is kept, among 
other things, a “herd” of some eighty or ninety 5-ton trae- 
tors. After a few years the Quartermaster Depot was 
moved to San Francisco and the Ordnance Department 
took over control of the entire military reservation, with 
the exception of the Benicia Barracks. By 1860 the main 
part of the Arsenal had been established in this lower area, 
and all subsequent developments and additions have been 
in this area, the northern portion of the Arsenal grounds 


was 


being utilized as a magazine area. 
A perusal of old records and reports indicates that the 


i a 


Modern storehouses, shops in the background, Benicia Arsenal. 


Col. Lawrence S. 


Ordnance Department has held throughout the 
years to a reasonably uniform and consistent 
policy with reference to Benicia Arsenal. The 
old reports of the Chief of Ordnance generally 
referred to it as a “Depot of Deposit”—in other 
words, a storage and issue depot. It was al- 
ways looked upon as an important establish- 
ment, the Chief of Ordnance frequently urging 
the importance and necessity of providing ad- 
ditional storage space and increased facilities 
for the repair of ordnance. Those in control 
of its destinies seldom, if ever, gave serious con- 
sideration to its development into a large scale 
manufacturing Arsenal. 

From the time of its establishment until the 
period of the World War, its growth was slow 
but gradual. From time to time additional 
storehouses and shop buildings were erected and other 
improvements made. 

Following are the names of the officers who have been 

in command of Benicia Arsenal: 
1851-1856 
1856-1860 
1860-1864 
1864-1866 
1867-1886 
1886-1889 
1889-1890 
1890-1899 
1899-1902 
1902-1903 
1903-1904 
1904-1905 
1905-1911 


Brevet Captain Charles P. Stone 
Capt. Franklin D. Callender 
Capt. Julian MeAllister 

Lieut. Col. Robert A. Wainwright 
Col. Julian MeAllister 

Col. Silas Crispin 

Maj. William A. Marye 

Babbitt 

Col. Alfred Mordecai 

Lieut. Col. John E. Greer 

Maj. Ira MaeNutt 

Maj. Frank E. Hobbs 

Lieut. Col. James W. Benét 


Lieut. Col. Colden L.’H. Ruggles 
Lieut. Col. John W. Joyes 
Lieut. Col. Herman W. Schull 


1911-1913 
1913-1915 
1915-1917 


1917-1919 
1919-1923 
1923-1925 


Col. Frank Baker 
Col. Edward P. O’Hern 
Maj. Thomas J. Smith 


Col. Julian MeAllister, who was in command from 1860 
to 1864 and from 1867 to 1886, during what might be 
termed the formative period of the Arsenal, had much to 
do with making the Arsenal what it fundamentally is to- 
Many residents of the vicinity remember him well. 

Living here so long, he became closely identified 
™ with the life of the locality and, being so far 
away in time and distance from his superiors, 
he was his own boss to a remarkable degree. 
Benicia Arsenal might well have been his pri- 


day. 


vate estate. 

The Arsenal has always suffered from an in- 
adequate supply of fresh water. There is no 
source of supply of fresh water within the 
Arsenal. The main reliance for potable water 
has been rain water eaught and stored during 
the rainy season. Water for other purposes 
has been obtained for the most part from the 
Straits. The water in the Straits is salt for a 
considerable period of each year, and of late 
years, as more and more water has been with- 
drawn from the Sacramento River for irriga- 
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tion purposes, the annual period of fresh water 


Colonel MeAllister ap- 
parently spent a large share of the twenty-odd 


has become shorter. 


years he was here in an endeavor to locate an 
adequate supply of potable water. He started 
one of the first deep artesian wells to be bored 
on the Pacific Coast. The boring of this covered 
a period of over ten years, the work being in- 
terrupted on numerous occasions for a year or 
more at a time by the failure of Congress to 
appropriate funds for continuing the work. 
The following extracts from his reports to the 
Chief of Ordnance on this project show the dis- 
appointments he experienced and the handicaps 
under which he worked through lack of neces- 
sary funds for promptly completing the work: 


“The present report is the 6th on this subject and the 
date of the last one, August 14, 1877, shows that two years 
have elapsed since | wrote you in reference to this matter, 
and the question whether the people of this coast, failing 
to secure surface water, can procure by boring, good 
artesian water, is still unanswered. This is a matter of 
great moment to all residents, manufacturers, rancheros, 
and even to the land speculators and financiers who reside 
here or who are interested in the prosperity of the States 
west of the Rocky Mountains. No person on this coast has 
yet obtained artesian water, nor has any individual or 
company bored to the depth which has been reached by the 
well at this Arsenal. An estimate of $6,707 was asked for 
in July, 1876, but Congress only appropriated $5,000.00.” 


And again: 


“Money is the sinew of war, and it Is certainly the musele 
of work; the want of it can put a straight jacket on the 
best efforts and this deficiency which has been experienced, 
more especially toward the end of our work, will certainly 
cost the government something in the future.” 

From this it would appear that “economy” is no new 
watchword. The difficulty of which he complained was the 
freezing of the casing in the well during periods of sus- 
pended operations, resulting in great expense in freeing it 
when operations were resumed. The well was finally sunk 
to a depth of 1,407 feet. Both water and natural gas were 
obtained. The water was insufficient for the needs of the 
Arsenal and not potable. It was used for several years for 
irrigation and other similar purposes. The gas 
was obtained in relatively small quantities. It 
was utilized to save a part of the fuel burned 
under the boiler used in generating steam for 
operating the pump at the well. 

California played an important part in the 
development and manufacture of powders for 
the Ordnance Department in the 90's. Among 
the powder companies in California which took 
an active interest in this work were the Calli- 
fornia Powder Works, The United States 
Powder Company, and The Giant Powder Com- 
pany. All these companies displayed much in- 
terest and energy in an endeavor to develop 
and manufacture suitable smokeless powders si 
for the Army. One of the smokeless powders 
developed and tested at about this time was a 


Receiving supplies from the East at the Benicia Arsenal Wharf. 








Surveillance Laboratory (1926)—the latest acquisition at Benicia. 


mixture of ammonium picrate and ammonium bichromate 
compressed into grains of various shapes and then 
graphited. It was stated in a report of 1895 that “the 
powder is not sensitive to shock, and being a mechanical 
mixture, will probably have much more stability than the 
gun cotton compounds.” Several other mixtures of picrates 
were also tried out at this time. 

A proving ground had been established at the Arsenal 
about 1882, and for a period of nearly 20 years this prov- 
ing ground was very actively engaged in the test of powders 
for all calibers of cannon and small arms manufactured on 
the Pacifie Coast, and also in the test of experimental 
samples of smokeless powders submitted by inventors in 
the vicinity. 

During the period of the World War the Arsenal was 
engaged in supplying ordnance to the troops mobilized in 
the camps in the then Western Department and to the 
Siberian Expedition, as well as to the Hawaiian and 
Philippine Islands, and in the repair and overhaul of ord- 
nance turned in by troops. Owing to its geographical loca- 
tion the Arsenal was affected in a small way only by the 
war as eompared with the arsenals on the eastern sea- 
hoard, and did not experience the enormous increase in 
activities and expansion common to those arsenals. The 
maximum number of employees at any time during the war 
period was 245 as compared with 100 on April 6, 1917. 

After the World War the Arsenal experienced a period 
of the greatest activity in its history. This was brought 
about through the demobilization of troops. The equip- 
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ment and _ supplies 


turned in by _ these 


troops were sent to 
Benicia in large quan- 
tities. 


was totally inadequate 


Storage space 


for the housing of all 
this material. Further- 
more, practically all 
of this equipment had 
to be cleaned, repaired 
and overhauled before 
being permanently 
stored in 
deterioration 
later. 


order to 
prevent 
in storage 
Realizing the 
sity for inereased 


neces- Standing: Antone Dutra, Magazine 


and John P. Gieffels, 


storage space, a 
gram of construction was inaugurated in 1919 providing 
for over 100,000 square feet of additional storage space, 
together with numerous facilities and other improvements. 

Today the Arsenal comprises 340 aeres of land. It has 
storehouses for the storage of general supplies totaling 
188,850 square feet of floor space, and magazines for the 
of explosives totaling 21,325 
feet The buildings as they exist 
today were 
75 years to meet varying needs and conditions. 
the older storehouses are not well adapted to present con 
ditions, either as to plan or location, for the efficient and 
storing supplies 


pro- 


storage ammunition and 
of floor space. 
erected from time to time during the past 


Many ol 


square 


economical methods of handling and 
There is a machine shop, smith shop, woodworking shop, 
«small arms repair shop, optical repair shop and tractor 
repair shop. All of these shops are in general well and 
adequately equipped for performing the functions required 
of this Arsenal. There is a well equipped laboratory for 
the testing of powder and explosives in store at the Arsenal 
and at the several posts in the Ninth Corps Area. This 
laboratory is also utilized as a general chemical laboratory 
for the making of tests of materials purchased by the 
Arsenal. In addition there are various buildings of com 
mon utility, such as the office, officers’ and non-commis 
sioned officers’ quarters, enlisted men’s barracks, hospital, 
stables, garage and other buildings of minor importance. 
There is also about a mile of standard gage railroad track 
serving the principal storehouses and making direct con- 
nection with the main line of the Southern Pacifie Railroad. 

The normal queta of military personnel on duty at the 
Arsenal is three officers of the Ordnance Department, one 
surgeon, the 59th Ordnance Ammunition Company and the 
80th Ordnance Depot These two Ordnance 
Companies, together with the detachments of Medical, 


Quartermaster, and Signal Corps men make a total of ap- 


Company. 


proximately 75 enlisted men. 

The number of civilian employees varies from about 
65 to 85, averaging throughout the year about 75. These 
employees comprise mechanies of nearly all kinds engaged 
in the inspection and repair of ordnance and the main- 
tenance of the buildings and facilities; storekeepers and 
others engaged in the receipt, storage and issue of ordnance 


matériel; and a clerical force engaged in accounting for 


AMONG THE CIVILIAN STAFF AT BENICIA 


Armorer; John W. Caffrey, Master Mechanic. 
Kneeling: R. L. Bowerman, Supt. of Storage; 
Ordnance 


and 
and other administra- 


funds property, 
tive duties. 
The 
the 
l. The storage and 


functions of 
Arsenal are: 
issue of ordnance ma- 
tériel required by all 
components of the 
the Ninth 
Corps Area and, to a 


Army in 


extent, to 
the 
pines and the U. §, 


limited 
Hawaii, Philip- 
troops in China; 

2. The storage of 
Keeper; Harrison Eversole, Master reserve matériel whieh 
would be required on 


the 


Robert H. Mann, Chief Clerk; 


Provision Officer. ro ‘ . 
Pacifie Coast ia 


an emergency ; 
3. The overhaul and repair of ordnance rendered un- 
serviceable through use by the troops in the Ninth Corps 
Area; and 

4. <A of 


mainly target materials and cast-iron projectiles used in 


limited amount manufacturing of supplies, 
target practice. 

The Arsenal is in a fortunate position with regard to 
manufacturing target material. Due to the fact that prae- 
tieally all of the Southern Pacifie Railroad from Benicia 
to Portland is Land Grant, lumber ean be delivered to the 
Arsenal at almost mill prices, enabling the plant to produce 
target material and other like supplies at costs probably 
lower than any other ordnance establishment. 

Aside from the relatively small quantities of ordnance 
manufactured at the Arsenal, all matériel stored and issued 
from Benicia comes from the eastern arsenals, being ship- 
ped by way of New York on Army Transports through 
the Panama Canal to San Francisco, from which point it is 
brought to the Arsenal dock by barge. 

In recent years the Pacifie Coast has made rapid strides 
in developing its capacity for the production of raw ma- 
terials and manufactured articles, so that today it would 
be of very material assistance in providing the vast quan- 
tities of supplies which would be needed in the event of a 
major emergency. But it would not be self-supporting 
insofar as military equipment is concerned and would be 
dependent upon the manufactures of the East as its main 
source of such supplies. Being so far away from the 
center of gravity of the principal manufacturing area of 
the country, it is of the greatest importance that there be 
maintained on the West Coast at all times stocks of ord- 
nance matériel in quantities fully adequate to meet the 
the 


ideally located as the storage point for these reserves. 


demands in event of need, and Benicia Arsenal is 


Demand for space in this issue of ARMY ORDNANCE made 
necessary the omission of the following articles previously 
announced for publication at this time: Part II of “Ord- 
nance Budget and Fiscal System,’ by Maj. C. T. Harris, 
Jr., Ord. Dept., U. S. A+, and Part II of the “Manu- 
Virginia During the American 

published in the March-April 


Ordnance in 
Both will be 


f icture of 
Revolution.” 
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Ordnance Activities in the Ninth Corps Area 
Maj. T. J. Hayes, Ord. Dept., U. S. A. 


OR the purposes of military administration, training, 
F and tactical control the continental United States is 
divided into nine districts called Corps Areas. The Corps 
Area Commander, appointed from the list of Major Gen- 
erals, is responsible for the administration of his Corps 
Area. He is assisted by a General Staff, consisting of a 
Chief of Staff and assistants. In addition to the General 
Staff there is the administrative, technical and supply staff. 

The Corps Area Commander is responsible for the proper 
supply of ordnance material to troops within the Corps 


Area and for its alteration and maintenance. To the Corps 
Area Ordnance Officer, a member of the administrative, 
technical, and supply staff, is delegated this responsibility 
for the ordnance service of the Corps area. 

The Ninth Corps Area is magnificent in extent. It in- 
cludes all the states of the Pacifie Coast, many of the moun- 
tain states and Alaska. Not including Alaska its area 
equals that of the entire United States east of the Missis- 
sippi River. The following comparisons are quoted to 
show the tremendous distances in traveling from one point 
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of the Corps Area to another over the shortest usually 
traveled routes as compared with journeys in other sections 
of the country: 
Bellingham, Wash., to San Diego, Calif. 
Washington, D. C., to Wichita, Kansas 
San Diego, Calif., to Scobey, Mont. 
Washington, D. C., to Phoenix, 
Throughout this empire the 


1,536 miles 
1,378 miles 
2,462 miles 
Ariz. 2,572 miles 


ordnance service must be 


Dedication exercises of 14-inch R. R. Gun at Fort MacArthur, Los Angeles, Calif., after 
transcontinental trip from Aberdeen Proving Ground, Md. 


extended to the organizations of the Regular Army, the 
units of the National Guard, to the Reserve Officers’ Train- 
ing Corps of universities and schools and to the Citizens 
Military Training Camps. Their artillery, their tanks, and 
tractors, their machine guns and rifles must be serviceable 
for training in peace, and more important, their matériel 
must be so maintained that it is always ready for the emer- 
geney of war. The office of the Ordnance Officer serves 
as an overhead for the field service of the Corps Area. 
At each Regular Army station there is a Post Ordnance 
Officer appointed from the line troops on duty at the 
station. This officer usually has other troop and staff duties 
At Camp 


Lewis. on account of its size, and its many ordnance ac- 


to perform in addition to his ordnance duties. 


tivities, an officer of the Ordnance Department is detailed 
as Camp Ordnance Officer. Non-commissioned officers and 
privates of the Ordnance Department and civilian arma- 
ment machinists assist the post ordnance officers, and at 
Camp Lewis is stationed the Third Ordnanee Company, 
assigned to the Third Division. 
Supply 
One of the most important functions of the Corps Area 
Re- 


quisitions are initiated by organizations, approved by or- 


Ordnance Officer is the supply of Ordnance matériel. 


ganization and higher commanders and forwarded to the 
Corps Area Ordnance Officer when supplies are not avail- 
able locally. Here they are checked to see that allowances 
are not exceeded, that nomenclature is correct, and they 
are then sent to Benicia Arsenal, or in the case of special 
items, to one of the eastern arsenals, for filling. It ts of 
great importance to the Corps Area to have Benicia Arsenal 
well stocked. 
express, most business must be done by ordinary mail and 


Despite the air mail, the radio and the fast 
transport service. San Francisco is three days away by 
mail from many of the army posts in the Corps Area and 
Add to this the difficulty of 
obtaining transport space from the East, the month or so 
it takes for handling and shipping by transport through 


five from eastern arsenals. 


———, 


the Panama Canal, and the dependency of the Pacific Coast 
on Benicia ean be appreciated. The problem is very similar 
to that encountered by commercial distributing concerns, 
who to assure continuity of supply and quick service, main- 
storehouses of balanced stocks on the Coast, 


tain large 


Maintenance 
With the requisitioned material supplied, the work of 
field 
begun. 


service has 
This 
be constantly repaired 
It is 
rot enough to wait until ma- 


ordnance 


only material 
must 


and kept in good order. 


terial is reported defective or 
The 


be aggressive. 


entirely unserviceable. 


service must 
Needs must be foreseen inso- 
break 
timely 

The 


and his 


far as possible and 


downs prevented by 
inspection and repair. 
Officer, 
commissioned 


the 


Ordnance 
and 
ammuni- 


assistants 
armament and 
tion foremen, make an annual 
inspection of practically all 
the ordnance material of the 
The primary purpose of this inspection is not to 
find fault with personnel for the lack of care of material, 
but to see that their needs are supplied and that their ma- 


area, 


terial is ready for service in an emergency. The ideal way 
to inspect is to carry out necessary repair work at the same 
time. This takes away the bug-a-boo of inspection and 


For 


where 


accomplishes better understanding and cooperation. 
the National this 
practicable, a detailed inspection of rifles, pistols, machine 


Instanee, at Guard camps year, 


guns and other equipment was made. There was some 
opposition at first to having the annual inspection made 
at this period due to the fear that there would be inter- 
ference with the training schedule. A program of inspee- 
tion, however, was easily arranged so that there was no 
interference. A record of every defect with action to be 
taken was noted on blank forms prepared for the purpose, 
and copy of this furnished to the organization commanders 
<o that they would know the exact status of their material. 
To hit the iron while hot, a small arms repair shop was 
established in a convenient place in eamp with such _ per- 
sonnel, enlisted and civilian, as were available. Front 
sights were tightened, damaged parts replaced, and faulty 
trigger pulls corrected. Assisted by company mechanies 
from the National Guard organization, practically all the 
defective equipment was repaired before the end of camp. 
Another accomplishment was the targeting of rifles whose 
hores were enlarged by wear but which were not yet s0 
large that their unserviceability was certain. The firing 
of the National Guard. It 


inay be of interest to know that only some sixteen per cent. 


was done by expert riflemen 


of the rifles whose serviceability was questioned showed 


that they were no longer serviceable for accurate fire. The 


troops were much interested in learning what constituted 


unserviceability and in having their defective material re- 
paired. The attitude toward the inspection changed from 
a more or less hostile attitude at first to one of support 


and appreciation. 
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The maintenance, alteration and repair of material is 
continuous throughout the year. At the larger posts, espe- 
cially those of the Coast Artillery, there are stationed 
civilian ordnance machinists immediately responsible to the 
local Ordnance Officers, but under the technical supervision 
of the corps area armament foreman. These machinists 
make necessary repairs, adjustments and new modifiea- 
tions that may be prescrihed from time to time. For out- 
lying posts, universities and 
schools where there are 
R. O. T. C. units, and Na- 
tional Guard armories, travel- 
ing machinists are used for 
the maintenance work. Ma 
terial which cannot be re 
paired in the field is shipped 
to one of the arsenals, usually 
Benicia, for repair. 

Sinee the war, the main- 
tenance of ammunition has 
become of considerable im- 
portance. Supervising — this 
work is the ammunition fore- 
man, a man of mechanical ex- 
perience who has been given 
special training along am- 
munition lines including the inspection of ammunition, its 
storage, and loading operations. With the serviceable life of 
ammunition manufaetured during the war gradually coming 
to an end, constant watehfulness must be given to the 
stocks on hand, deterioration forseen and prevented where 
possible. One important phase of the work is the re- 
loading and reconditioning of seacoast projectiles. It has 
been found that some projectiles loaded a number of years 
ago did not have a density of explosive sufficient to stand 
the shock of setback in the gun and of impact against 
armor. There resulted an unduly high percentage of duds. 
The reloading is being done by enlisted labor under the 
supervision of civilian foremen, former armament ma- 


chinists specially trained for this work. 
' 


National Guard 

As yet no ordnance companies of the National Guard 
have been formed in the Corps Area. The two National 
Guard divisions, the 40th and 41st, are rapidly being or- 
ganized and it is hoped that before long at least the divis- 
ional maintenance company of the latter will be organized 
for service. At present the ordnance division of the Corps 
Area is principally concerned with supplying ordnance 


material and with its inspection and maintenance. 


Organized Reserve 
The status of organization of ordnance units of the 
Organized Reserve is progressing satisfactorily. Follow- 
ing are given the units organized, their home stations, and 


company commanders : 





Unit Home Station Company Commander 
437th Ord. Co. (M) Oakland, Calif Capt. D. H. Atherton 
420th Ord. Co. (M) Tacoma, Wash Capt. Kilian Schmitt 


829th Ord. Co. (D) 
389th Ord. Co. (M) 
629th Ord. Co. (A) 
316th ¢ Ird. Co. (M) 
329th Ord. Co. (M) 
9th Ord. Co. (A) 
321st Ord. Co. (M) 


‘apt. F. L. Hutsler. 

Berkeley, Calif apt. John W. Brockhage 
Oakland, Calif Capt. R. C. Waterman, J: 
San Francisco, Calif. Capt. Arthur Brest 
( 
( 


Los Angeles, Calif 


Great Falls, Mont apt. Bernard Cain 
Seattle, Wash ‘apt. H. A. Clark 
Seattle, Wash Capt. W. C. Beas'ey 


359th Ord 
509th Ord. 
398th Ord. 


Co. (M) Berkeley, Calif. Capt. W. C. Prichard 
Co. (HM) Portland, Oregon Capt. B. K. Postlethwaite 
Co. (M) Portland, Oregon Capt. G. F. Comstock 
399th Ord. Co. (M) Los Angeles, Calif Capt. Ralph Handel 
404th Ord. Co. (M) Stockton, Calif ist Lt. R. L. Baber 
535th Ord. Co. (HM) San Francisco, Calif. Ist Lt. A. P. Buquor 
536th Ord. Co. (HM) San Francisco, Calif. Capt. E. L. Westlake 
646th Ord. Co. (A) San Francisco, Calif. Ist Lt. A. J. Stevens 
638th Ord. Co. (A) Los Angeles, Calif ist Lt. E. C. Williams 
808th Ord. ¢ Capt. N. D. Vaughan 
809th Ord. ¢ (D) Eugene, Oregon Capt. C. W. Aldridge 


o. (D) Fresno, Calif. 


Wk. met oe ea Se 





In addition to the above, reserve officers have been as- 
signed to the following organizations of the Regular Army: 

3rd Ord. Co. (M)—Camp Lewis, Wash. 

59th Ord. Co. (A)—Benicia Arsenal, Calif. 

80th Ord. Co. (D)—Benicia Arsenal, Calif. 


Corps Area Headquarters 


The Corps Area Ordnance Officer has been made respon- 
sible for the training of all Organized Reserve Units except 
those assigned to the Divisions of the Organized Reserve. 
This year the training schedule during the aetive period 
was made with a view to training officers in their war-time 
assignments. A very successful camp was held at Rockwell 
Field for the 399th Ordnance Company (Maintenance), 
whose war-time assignment is with the Air Corps. The 
uses of aerial armament, its inspection, and repair were 
studied. This company was trained at the same time as a 
number of Air Corps organizations, This afforded an ex 
cellent opportunity for the ordnance officers to become ac 
quainted with the officers with whom they would be as- 
sociated in time of war and to understand their problems 
and methods of operation. At Fort MaeArthur near Los 
Angeles, a reserve regiment of railroad artillery was hay 
ing its annual encampment. The 437th Ordnance Com 
pany (Maintenance) is attached to this organization in time 
of war for maintaining its ordnance material. The per 
sonnel of the company was ordered to this camp so thaf 
they could become familiar with the new 14-inch railway 
gun matériel and with the operations of a railway artillery 
organization. The training of the 404th Ordnance Com 
pany (Maintenance) was held at Capitola, California, with 
the 63rd Coast Artillery Regiment ( Antiaireraft), a Regular 
Army organization. This regiment is a motorized anti- 
aireraft organization with 3-inch antiaireraft guns and 
machine guns. Attached to it is an ordnance artillery re- 
pair truck operated by a eivilian ordnance machinist and 


enlisted personnel. The regiment is very progressive and 
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carries on a heavy 


firing program. This 
made an_ excellent 
opportunity for the 
training of the Anti- 
Mainten- 
The 


maintenance 


aircraft 
ance Company. 
other 
companies were 


trained at Benicia 


Arsenal and Carp 
Lewis, and the 
ammunition and 


depot companies at 
Benicia Arsenal. 

For training re- 
serve officers while 


on inactive duty, main reliance is placed on the corre 
The 


over such a large area that it is generally impossible to 


spondence courses. ordnance officers are seattered 


gather them together for group instruction. The one ex 


ception to this is in San Francisco, where there is a 
sufficient number to make training by the group method 
Monthly meetings are held in the office of the 


the 


possible. 
San Francisco Ordnance District for officers living in 
The subject chosen for this 


The 


correspondence course in this subject is closely followed, 


vicinity of San Francisco. 


winter is “General Information on Ammunition.” 
but is made more instructive and interesting by exhibition 
of material, demonstrations, charts and photographs. This 
course was selected as being better adapted to instruction 
by conference than by correspondence. Credit for passing 
This 


promotion examination in 


the correspondence course will be given. will carry 


with it exemption from this 
subject. 

It is of fundamental importance that every officer as- 
signed to a company should know the mission of the com- 
pany to which he is assigned. He should know which posi- 
tion he fills in the table of organization and what he does 


He should the 


pany will be called on to maintain. He shon!d know when 


on mobilization. know material his eom- 


and where his company mobilizes, and what provision is 


made for giving intensive training to a few selected men 
prior to mobilization. To make certain that every com- 


pany officer obtains this information a “Company Book” 
has been prepared for each company and given to the 
company commander. When practicable the officers of 
When 


impracticable, it is mailed to each offieer in turn. 


this is 


The 


each company meet and study this book. 


following material is included: 

Company roster with assignment of officers; 

Organization and duties, including mission, equipment, 
training, line of command and matériel of organiza 
tion to which assiened: 

a. as ‘ 

Pertinent army regulations and training regulations: 

Table of organization: 

Unit mobilization plan. 


Finances 


Maintenance and alteration for the Regular 
financed hy 


Army is 


means of procurement authorities received 


from the Chief of Ordnance by the Corps Area Ordnance 
Officer. 


These procurement authorities authorize the Ord- 





Fort McArthur, Los Angeles, Calif., August, 1926. 








nance Officer to 
procure supplies 
and services for the 
purpose stated up to 
a certain amount 
specified. In special 
cases the Corps Area 
Ordnance 0 fliceer 
makes sub-authoriza 
tions to procure 
supplies and services 
and 


10 post eamp 


ordnance officers. 
Ordinarily, however, 
procurement of ser 
vices and supplies is 
made directly by 
the Corps Area Ordnance Officer. Ordnance procurement 
for the National Guard, R. O. T. C., ete., for supplies that 
require reimbursement, and for maintenance, is made by 
the Corps Area Ordnance Officer under procurement au 
thority given to the Corps Area. Work orders are issued 
for the work to be performed at posts and stations and 
reports submitted as to the labor and materials expended. 
Cost records are maintained in sufficient detail to form the 
the sub- 


estimates of, tunds 


the 


basis for, and to 


support, 


mitted each year for the operations of next year. 


War Activities 


Qn outbreak of war, the ordnance activities of the Corps 
the peace-time functions con- 
the 


Army and National Guard regiments and other units must 


Area are greatly increased. 
tinue, multiplied many times. In addition Reguiar 
A few reserve units are 


All 


must receive the equipment required for their full war 


he expanded to full war strength. 


organized in the first phases of mobilization. these 


strength. And later in the following phases of mobiliza 
tion the other units must be supplied with their weapons, 
their equipment and ammunition. A tremendous quantity 


of war material is involved. ‘To meet these demands, war 
plans are being cle veloped so that forees mobilized will 
receive their required ordnance material when and where 


The 


supply by 


needed and with the minimum amount of confusion. 
present plans call for the decentralization of 
designating certain supply points, four for the Corps Area, 
from which nearby organizations will be equipped. Sched 
ules of deliveries with date and location required are being 
both 


training and for their equipment in preparation for entry 


yrepared for organizations, for their preliminary 
pre} : - 


into the theater of operations. To man this increased or 
ganization both at Corps Area Headquarters and at the 
supply points there are being assigned officers of the Ord 
nance Reserve selected for their fitness for the particular 
duties required in the war organization, to whom special 


training will be given. 
Ordnance Reserve Officer Personnel 


On the following pages are listed the names and addresses 
of Ordnance Reserve Officers who reside within the terri 
torial limits of the 9th Corps Area. In publishing their 
names it is desired to add that their patriotie interest in 
matters of ordnance preparedness is keenly appreciated not 
only by the Commanding General and staff of the 9th Corps 


Area but by all citizens interested in the national defense. 
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Ordnance Reserve Officers, Ninth Corps Area 


CALIFORNIA: 


Branch Assignment: 

*Major Walter H. Adams, Ord. Res. 

823 Harvard Ave., Burbank, Calif. 

2nd Lt. Harry V. Anderson, Ord. Res. 
1767 No. Madison Ave., Pasadena, Calif. 
*2nd Lt. Lawrence A. Anderson, Ord. Res. 
130 Precita Ave., San Franciseo, Calif. 
Maj. Emmett F. Annis, Ord. Res. 

4763 Hollywood Blvyd., Los Angeles, Calif. 
*Capt. Arthur N. Armitage, Ord. Res. 
550 E. Twelfth St., Pittsburg, Calif. 

Ist Lt. Herbert M. Bennett, Ord. Res. 
1432 Carlos Ave.. Burlingame, Calif. 
*Capt. George R. Bliss, Ord. Res. 
Carpinteria, Calif. 

*2nd Lt. Franklin C. Bloeksom, Ord. Res. 
2535 Hillegas Ave., Berkeley, Calif. 

2nd Lt. Walter M. Braneh, Ord. Res. 

The Coco-Cola Co., Los Angeles, Calif. 
2nd Lt. Sam W. Burke, Ord. Res. 

3640 W. 59th St., Los Angeles, Calif. 
2nd Lt. Ralph N. Campbell, Ord. Res. 
1312 E. Broadway, Long Beach, Calif. 
2nd Lt. Carl V. Carlson, Ord. Res. 

¢4 U. S. Vet. Bur., 883 Market St., San Francisco, Cal 
*Capt. Harry B. Carr, Ord. Res. 

2046 7th Ave., Oakland, Calif. 

"2nd Lt. Frank W. Chambers, Ord. Res. 
2136 Oregon St., Berkeley, Calif. 

2nd Lt. Harold S. Christopher, Ord. Res. 
607 W. Ist St., Los Angeles, Calif. 
*Capt. Helmer W. Christensen, Ord. Res. 
Llewellyn [ron Works, Los Angeles, Calif. 
Capt. Richard J. Clark, Ord. Res. 

3145 Kellog St., Point Loma, Calif. 
*Maj. Almon W. Copley, Ord. Res. 

1205 Drake Ave., Burlingame, Calif. 
*Col. Bruce Cornwall, Ord. Res. 

58 Sutter St., San Franciseo, Calit. 
*Capt. Joseph W. Criglar, Ord. Res. 

1165 Bay St., San Francisco, Calif. 

Ist Lt. Horace H. Crow, Ord. Res. 

451 East Third St., Los Angeles, Calif. 
*Capt. William A. Doble. Jr., Ord. Res. 
97 Tunnel Road, Berkeley, Calif. 

*Capt. Arthur B. Domonoske, Ord. Res. 
1144 Alameda St., Berkeley, Calif. 


2nd Lt. Christian H. Early, Ord. Res. 
80th Ord. Co., Benicia Arsenal, Calif. 


*Member, Army Ordnance Association, as of January 15, 1927. 


*Maj. Everett J. Ellis, Ord. Res. 

7651 Fountain Ave., Hollywood, Calif. 
*Capt. William R. Faweett, Ord. Res. 

456 South Oxford Ave., Los Angeles, Calif. 
*Capt. Dozier Finley, Ord. Res. 

2725 Ashby Ave., Berkeley, Calif. 

*Ist Lt. George E. Frahm, Ord. Res. 

135 Seott St., San Franciseo, Calif. 

*Ist Lt. Boynton M. Green, Ord. Res. 

P. O. Box 1371, Stanford University, Calif. 
*Capt. William W. Harris, Jr., Ord. Res. 
5616 Lexington Ave., Los Angeles, Calif. 


*Capt. Clarence C. Harshman, Ord. Res. 

Box 357, El Segundo, Calif. 

*Maj. Albert A. Hedge, Ord. Res. 

19th & Harrison Sts., care Pelton Water Wheel Co. 
San Franciseo, Calif. 


*Capt. Harry O. Holt, Ord. Res. 


237 Grattan St., San Franciseo, Calif. 


*Lt. Col. Theodore J. Hoover, Ord. Res. 

Stanford University, Calif. 

*Ist Lt. Carroll D. Hudson, Ord. Res. 

Llewellyn Iron Works, P. O. Box 36, Los Angeles, Cal 


Maj. John R. Jackson, Ord. Res. 

875 N. Mentor St., Pasadena, Calif. 
Capt. George W. Jones, Ord. Res. 

618 Beverly Drive, Beverly Hills, Calif. 
*2nd Lieut. Howard H. Josephs, Ord. Res. 
Associated, California. 

*Ist Lt. Mareel FE. Juilly, Ord. Res, 
Lomita Park, R. F. D., Colma, Calif. 
Maj. George L. King, Ord. Res., 
Benicia Arsenal, Benicia, Calif. 


> 


Ist Lt. Harry Lauterbach, Ord. Res. 

1317 Drake Ave., Burlingame, Calif. 

Maj. Francis T. Letehfield, Ord. Res. 

+ Montgomery St., Wells Fargo Bk. & Trs. Co., 
San Franciseo, Calif. 

Capt. James F. Lyon, Ord. Res. 

1010 N. Los Robles, Pasadena, Calif. 

ist Lt. Herbert L. MeCaleb, Ord. Res. 

1421 W. Elm St., Stockton, Calif. 

2nd Lt. Charles B. MeDonald, Ord. Res. 
Box 434, Blythe, Calif. 

Capt. Neil H. MeKay, Ord. Res. 

1302 Cherokee Ave., Los Angeles, Calif. 
*Lt. Col. Frederick L. M. Masury, Ord. Res. 


1814 Anacapa St., Santa Jarbara, Calif. 


*Capt. William M. Moody, Ord. Res. 
Care Pelton Water Wheel Co., 
2929 19th St., San Francisco, Calif. 
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Ist Lt. Edward N. Moor, Jr., Ord. Res. 
1800 Harmon St., Berkeley, Calif. 

*Capt. Erie Nilan, Ord. Res. 

1704 Turk St., San Franeiseo, Calif. 
*Capt. Maurice O'Donnell, Ord. Res. 

Benicia Arsenal, Benicia, Calif. 

Ist Lt. Oliver M. Olson, Ord. Res. 

1236 Wilshire Blvd., Los Angeles, Calif. 
*2nd Lieut. Clarence L. Peterson, Ord. Res. 
1624 Virginia St., Berkeley, Calif. 

*Maj. Frank L. Peterson, Ord. Res. 

608 Woodland Ave., San Leandro, Calif. 
*2nd Lt. Thomas D. Radcliffe, Ord. Res. 
211 34th Ave., Oakland, Calif. 

Maj. Charles J. Rauner, Ord. Res. 

1601 Myrtle Ave., San Diego, Calif. 

2nd Lt. William J. Reilly, Ord. Res. 

1216 Sanborn Ave., Los Angeles, Calif. 
*Maj. Earle T. Robinson, Ord. Res. 

115 “C” St., San Diego, Calif. 

“Capt. William E. Robinson, Ord. Res. 
Elks Club, 888, Long Beach, Calif. 

*Col. David C. Seagrave, Ord. Res. 

1002 Santa Fe Bldg., San Franciseo, Calif. 
*2nd Lt. Earl W. Shriber, Ord. Res. 

2001 Haste St., Berkeley, Calif. 

Capt. Ralph W. Smith, Ord. Res. 

804 Hellman Bank Bldg., Los Angeles, Calif. 
*Ma}. James Spiers, Ord. Res. 

1512 Hearst St., Berkeley, Calif. 

*Lt. Col. Frank J. Stephenson, Ord. Res. 
1580 Euclid Ave., Berkeley, Calif. 

*Lt. Col. James Stewart, Ord. Res. 

Post Office Box 116, LaHabra, Calif. 

2nd Lt. Howard S. Taylor, Ord. Res. 

96 Sunnyside Drive, San Leandro, Calif. 
*2nd Lt. Reese H. Taylor, Ord. Res. 
Llewellyn Tron Works, Los Angeles, Calif. 
"Capt. Frederick G. Tickell, Ord. Res. 

652 Forest Ave., Palo Alto, Calif. 

*Maj. Leon C. Van Bever, Ord. Res. 

140 N. Orange Grove Ave., Pasadena, Calif. 


> 


Ist Lt. Howard P. Witten, Ord. Res. 


806 Farmers & Merchants Bank Bldg., Stockton, Calif. 


“2nd Lt. Robert R. Wyker, Ord. Res. 
2609 W. Plum St., Alhambra, Calif. 


"Ist Lt. Arthur J. Zschokke, Ord. Res. 
526 Forest Ave., Palo Alto, Calif. 


Territorial Assignment: 


Capt. Charles W. Aldridge, Ord. Res. 
1644 10th St., San Diego, Calif. 


_ 


*Member, Army Ordnance Association, as of January 15, 1927. 





Ist Lt. James A. Andrews, Ord. Res. 

R. F. D. Box 86, 5123 Diaz Ave., Van Nuys, Calif. 
2nd Lt. Earnest V. Antrobus, Ord. Res. 

Tech. Sgt., Ord. Dept., Hq. 9th C. A, 

Presidio of San Franeiseo, Calif. 

Capt. Donald H. Atherton, Ord. Res. 

200 Glenwood Glade, Oakland, Calif. 


"Ist Lt. Roy L. Baber, Ord. Res. 

P. O. Box 573, San Jose, Calif. 

*2nd Lt. Albert G. Bagley, Jr., Ord. Res. 
812 Fulton St., Fresno, Calif. 

2nd Lt. Ralph F. Bagley, Ord. Res. 

935 Van Nuys Bldg., Los Angeles, Calif. 
2nd Lt. Jesse A. Bell, Ord. Res. 

$420 Second St., Marysville, Calif. 

2nd Lt. Isidor Berkowitz, Ord. Res. 

P. O. Box 3292, San Franeiseo, Calif. 
*2nd Lt. Don C. Billiek, Ord. Res. 

15 Ave. 42, Venice, Calif. 

2nd Lt. Weldon J. Black, Ord. Res. 

P. O. Box 391, Rio Vista, Calif. 

*2nd Lt. Thomas H. Bradley, Ord. Res. 
$253 Halldale Ave., Los Angeles, Calif. 
Capt. Arthur Brest, Ord. Res. 

47 Magnolia St., San Franeiseo, Calif. 
*Capt. John W. Brockhage, Ord. Res. 

P. O. Box No. 91, Berkeley, Calif. 

2nd Lt. Dunean F. Buehanan, Ord. Res. 
2500 College Ave., Berkeley, Calif. 

Maj. Jesse D. Burks, Ord. Res. 

286 City Hall, San Franciseo, Calif 

Ist Lt. Adolph P. Buquor, Ord. Res. 
113114 No. Orange Ave., Hollywood, Calif. 
2nd Lt. Robert G. Chess, Ord. Res. 

336 H. W. Hellman Bldg., Los Angeles, Calif. 
Capt. Harvey A. Clark, Ord. Res. 

Route 1, Box 153, Cheery Way, Hayward, Calif. 
2nd Lt. William C. Cook, Ord. Res. 

Sere Blde., Turlock, Calif. 

2nd Li. John C. Cooper, Ord. Res. 

549 E. 14th St., Long Beach, Calit. 

2nd Lt. Riehard L. Cory, Ord. Res. 
Oceanside, Calif. 

2nd Lt. Clifford W. L. Day, Ord. Res. 
543 Clay St., San Francisco, Calif. 

2nd Lt. Jehn E. Dion, Ord. Res. 

1890 Pasadena Ave., Long Beach, Calif. 
*2nd Lt. Evander S. Dixon, Ord. Res. 
1811 Reid St., Los Angeles, Calif. 

2nd Lt. Charles H. Dobson, Jr., Ord. Res. 
3614 Redding St., Oakland, Calif. 

Ind Lt. John C. Dorward, Ord. Res. 


Sebastapol, Calif. 
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Ist Lt. Joseph E. Finn, Ord. Res. 

441 Silvergate Ave., Point Loma, Calif. 
*Capt. John H. Hall, Ord. Res. 

936 Victoria Ave., San Leandro, Calif. 
Capt. Ralph Handei, Ord. Res. 

1014 N. Jackson St., Glendale, Calif. 

Ist Lt. Leslie I. Harris, Ord. Res. 

407 Highland Ave., San Bernardino, Calif. 
2nd Lt. Louis A. Hendrix, Ord. Res. 

707 Ist National Bank Bldg., San Franciseo, Calif. 
Maj. Maleolm 8S. Huey, Ord. Res. 

1127 Columbia St., Pasadena, Calif. 

Ist Lt. William H. Hunt, Jr., Ord. Res. 
319 Post Office Bldg., San Francisco, Calif. 
Capt. Francis L. Hustler, Ord. Res. 

214 Creseent Drive, Beverly Hills, Calif. 
2nd Lt. Frank S. Hutter, Ord. Res. 

9 W. Cantonment, Pres. of San Franciseo, Calif. 
Ist Lt. Livingston R. Jeffords, Ord. Res. 
2840 Thomas Ave., Fresno, Calif. 

*2nd Lt. Carter M. Judah, Ord. Res. 

146 21 Ave., San Franeiseo, Calif. 

"2nd Lt. George F. Kennedy, Ord. Res. 
1162 Kingsley Drive, Los Angeles, Calif. 
2nd Lt. Harrison L. Ketehum, Ord. Res. 
3625 Broadway, Oakland, Calif. 

2nd Lt. Clemons H. Lind, Ord. Res. 
108 Davis St., San Franciseo, Calif. 
2nd Lt. Hiram D. Long, Ord. Res. 

1441 W. 52nd St., Los Angeles, Calif. 
*2nd Lt. Charles MeCauley, Ord. Res. 

32 Wool St., San Franceiseo, Calif. 

2nd Lt. Henry C. MeDonald, Ord. Res. 
82914 Banning Blvd., Wilmington, Calif. 
*Ist Lt. Russell F. MacDonald, Ord. Res. 
464 California St., San Franciseo, Calif: 
Ist Lt. Roy E. A. Marsh, Ord. Res. 

960 Euelid Ave., Berkeley, Calif. 

*2nd Lt. Milton G. Mauer, Ord. Res. 

1367 3rd Ave., San Franeiseco, Calif. 
2nd Lt. Melvin Mayo, Ord. Res. 

4606 Central Ave., Los Angeles, Calif. 
2nd Lt. Arthur H. Mendonea, Ord. Res. 
Pleasanton, Calif. 

2nd Lt. William A. F. Millinger, Ord. Res. 
1864 N. Ave. 51, Los Angeles, Calif. 

*Lt. Col. Maurice M. Mitchell, Ord. Res. 
3818 South Hope St., Los Angeles, Calif. 
2nd Lt. Lou K. Newfield, Ord. Res. 

P. O. Box C, Yuba City, Calif. 

2nd Lt. Preston E. Osborn, Ord. Res. 
1643 W. 7th St., Los Angeles, Calif. 


*Member, Army Ordnance Association, as of January 15, 1927. 


*2nd Lt. Forrest M. Pearee, Ord. Res. 
2307 Bartlett St., Oakland, Calif. 

2nd Lt. Clifford V. Perrine, Ord. Res. 
care C. F. Braun & Co., Alhambra, Calif. 


Ist Lt. George H. Picken, Ord. Res. 
Hq. 9th Corps Area, Presidio of San Francisco, Calif. 


2nd Lt. Raymond S. Potter, Ord. Res. 

130 Douglas St., San Diego, Calif. 

*Capt. Walter C. Prichard, Ord. Res. 

1806 Blake St., Berkeley, Calif. 

Ist Lt. James J. Pureell, Ord. Res. 

2245 Union St., San Franciseo, Calif. 

*2nd Lt. Claude F. Quackenbush, Ord. Res. 
1569 Spruce St., Berkeley, Calif. 

*Ist Lt. Samuel K. Rindge, Ord. Res. 

814 Pacific Southwest Bldg., Los Angeles, Calif. 
Ist Lt. Harry B. Robinson, Ord. Res. 

208 Citizens National Bank Bldg., Los Angeles, Calif. 
2nd Lt. Esmond Schapiro, Ord. Res. 

1220 Balfour Bldg., San Francisco, Calif. 

2nd Lt. Ralph C. Seott, Ord. Res. 

2146 W. Adams St., Los Angeles, Calif. 


2nd Lt. Caswell W. Smith, Ord. Res. 
1091 Bush St., San Franeiseo, Calif. 


“2nd Lt. Walker K. Smith, Ord. Res. 


2010 Durant Ave., Berkeley, Calif. 

2nd Lt. Henry C. Snider, Ord. Res. 

1715 Linda Vista Ave., Pasadena, Calif. 

Ist Lt. Edward C. Starr, Ord. Res. 

Point Loma, San Diego, Calif. 

*Ist Lt. Arnold J. Stevens, Ord. Res. 

4121 Greenwood Ave., Oakland, Calif. 

*2nd Lieut. Henry A. Stone, Ord. Res. 

1772 Walnut St., Berkeley, Calif. 

2nd Lt. Sherman P. Storer, Ord. Res. 
2239 Oregon St., Berkeley, Calif. 

lst Lt. Henry C. Tilden, Ord. Res. 

1507 Monte Vista St., Pasadena, Calif. 

*2nd Lt. Roy C. Troeger, Ord. Res. 

1037 Bank of Italy Bldg., 

649 So. Olive St., Los Angeles, Calif. 

*2nd Lt. Clarence E. Vendley, Ord. Res. 
96414 So. Serrano Ave., Los Angeles, Calif. 
Capt. Norman D. Vanghan, Ord. les. 

eare First National Bank, Fresno, Calif. 
*Capt. Richard C. Waterman, Jr., Ord. Res. 
1483 Clinton St., Redwood City, Calif. 

2nd Lt. Julian H. Weissbein, Ord. Res. 
Hobart Bldg., San Franeiseo, Calif. 

Capt. Earle L. Westlake, Ord. Res. 

No. 15 West Cantonment, Pres. of San Franeiseo, Calif. 
2nd Lt. George ID. Wickman, Ord. Res. 
Apt. 6, 1324 Pine St., San Franeiseo, Calif. 
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*Maj. Charles F'. Wieland, Ord. Res. 


1802 Claus Spreckles Bldg., San Francisco, Calif. 


Capt. Albert C. Wilbur, Ord. Res. 





8305 Blaine St., Oakland, Calif. 
if. Ist Lt. Edward C. Williams, Ord. Res. 
5207 Pine St., R. F. D. No. 4, P. O. Box 320, 
Inglewood, Calif. 
29nd Lieut. Irving C. Wilson, Ord. Res. 
1334 24th Ave., San Francisco, Calif. 
IDAHO: 
Territorial Assignment: 
2nd Lt. Merlin G. Batley, Ord. Res. 
1430 Maple Ave., Twin Falls, Idaho. 
Ist Lt. Newton O. Clemenson, Ord. Res. 
Mackay, Idaho. 
2nd Lt. William H. Thompson, Ord. Res. 
f P. O. Box 543, Burley, Idaho. 
MONTANA: 
Branch Assignment: 
*Maj. Harold N. Blake, Ord. Res. 
Blackstone Apts., Great Falls, Montana. 
2nd Lt. Lyman H. Hart, Ord. Res. 
526 Hennessy Bldg., Butte, Montana. 
*Lt. Col. Earle B. Norris, Ord. Res. 
719 6th Ave., So. Bozeman, Montana. 


Territorial Assignment: 


Short, Ord. Res. 
Falls, Montana. 


Ist Lt. Harry L. 
Box 1825, Great 


NEVADA: 


Territorial Assignment: 


Capt. Robert A. Allen, Ord. 
eare State Eng., Carson City, Nevada. 
2nd Lt. James E. Arkell, Ord. Res. 
483 E. 9th St., Reno, Nevada. 


Res. 


*Capt. George W. Ridgway, Ord. Res. 
P. O. Box 278, Reno, Nevada. 

"Tk: Cal. 
Executive Chamber, Carson City, Nevada. 


James G. Serugham, Ord. Res. 


OREGON : 
Branch Assignment: 


2nd Lt. Charles R. 
1120 Board of Trade, Portland, Oregon. 
Capt. Joseph A. Denn, Ord. Res. 


231 No. Main St., Roseburg, Oregon. 


Ist Lt. William E. Milne, Ord. 
University of Oregon, Eugene, Oregon. 


Currier, Ord. Res. 


Res. 


Maj. Samuel Powell, Ord. Res. 


Bldg., Portland, 
Mai. 


Ambrose E. 
325 S. 13th St.. 


524 Oregon Oregon. 


Ridenour, Ord. Res. 
Corvallis, Oregon. 


_—_ 
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Territorial Assignment: 


Edwin H. 
Northwestern 


Albrecht, Ord. Res. 
Bank Bldg., Portland, Oregon. 


2nd Lt. 
1309 
2nd Lt. William P. Allyn, Ord. Res. 
441 West Park St., Portland, Oregon. 
Charles O. Chatterton, Ord. Res. 
Bldg.., 


Ist Lt. 
300 Oregonian Portland, Oregon. 
2nd Lt. Byron O. Garrett, Ord. Res. 
Oregon City, Oregon. 

2nd Lt. Wilham 


Box 689, Roseburg, Oregon. 


H. Gerretson, Jr., Ord. Res. 


2nd Lt. Milton Gevurtz, Ord. Res. 
Apt. 23, Marlborough Apts., 680 Flanders St., 


Portland, Oregon. 


Capt. John Kearney, Ord. Res. 
Care Joseph C. Hedges, Counselor at Law, 
Oregon City, Oregon. 
“Maj. Roy R. Knox, Ord. 
314 E. Madison St., Portland, Oregon. 
Capt. Berkley K. Postlethwaite, 
P. O. Box 61, Portland, Oregon. 
Ord. Res. 
Portland, Oregon. 


Res. 


Ord. Res. 


2nd Lt. Sol Richanbach, 
706 Board of Trade Bldg., 
2nd Lt. Arehie P. Rutherford, Ord. Res. 
215 So. 23rd St., Salem, Oregon. 

2nd Lt. Alvin F. Sersanous, Ord. Res. 


70 4th St., Portland, Oregon. 
2nd Lt. Herbert H. Sichel, Ord. Res. 


380 Washington St., Portland, Oregon. 


Ist Lt. Carl Y. Tengwald, Ord. Res. 
Hotel Holland Bldg., Medford, Oregon. 
Uran: 
Branch Assignment: 


Capt. Carleton H. Jones, Ord. Res. 

206 S. W. Temple St., Salt Lake City, Utah. 
*Capt. John MeDonald, Ord. Res. 

Ogden Arsenal, Utah. 

Maj. Alfred E. Perkins, Ord. Res. 

308 Kearns Bldg., Salt Lake City, Utah. 


Territorial Assignment: 


> 


*Capt. Bernard Cain, Ord. Res. 


R. F. D. No. 1, 


Farmington, Utah. 


2nd Lt. Michael J. Caragher, Ord. Res. 
Fort Douglas, Utah. 


2nd Lt. Navin H. MeKay, Ord. Res. 
235 Ist Ave., Salt Lake City, Utah. 


2nd Lt. Anton Remaitis, Ord. Res. 


P. O. Box 2187, Salt Lake City, Utah. 
*Capt. Arthur G. Tibby, Ord. Res. 
Utah Mining Co., 


Bingham Canyon, Utah. 


Care Delaware 


°nd Lt. Gilbert W. Weener, Ord. Res. 


Tooele, Utah. 
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WASHINGTON: 


Branch Assignment: 
Maj. Henry K. Benson, Ord. Res. 
8602 12th Ave., N. E., Seattle, Wash. 
Maj. Paul D. Chandler, Ord. Res. 
2902 L. C. Smith Bldg., Seattle. Wash. 
2nd Lt. Elliott DeForest, Ord. Res. 
College Club, Seattle, Wash. 


Capt. Harry J. 
7704 Ist Ave., 


MelIntyre, Ord. Res 
N. E., Seattle, Wash. 


*Maj. Osear F. Reynolds, Ord. Res. 
2700 Westlake Ave., Seattle, Wash. 
Territorial Assignment: 


2nd Lt. Raymond M. Allen, Ord. Res. 
Twisp, Washington. 


Capt. Warren C. Beasley, Ord. Res. 
R. 2, Box 43-a, Vancouver Barracks, Wash. 


2nd Lt. Arthur E. Benson, Ord. Res. 
1240 9th St., S. W., Puyallup, Wash. 


Ist Lt. Paul Billingsley, Ord. Res. 
Box 66, Portage, Wash. 


Capt. George F. Comstock, Ord. Res. 
Fort Lawton, Wash. 


*Member, Army Ordnance Association, as of January 15, 1927. 


red L. Ord. Res. 
Hy. 3rd Div., Camp Lewis, Wash. 


2nd Lt. Jaek H. Faulkner, Ord. Res. 
3508 Admiral Way, Seattle, Wash. 


Capt. Dean, 


Ist Lt. George Hilsinger, Ord. Res. 
Fort Worden, Washington. 

2nd Lt. Wallace Murray, Ord. Res. 
937 28th Ave., Seattle, Wash. 

2nd Lt. Wm. F. Jones, Ord. Res. 
Box 351, Buckley, Wash. 

Ist Lt. John W. Raher, Ord. Res. 
Gen. Del., Clallam Bay, Wash. 
*Maj. Winfred A. Sabin, Ord. Res. 
2663 10th Ave., West Seattle, Wash. 
Capt. Kilian Schmitt, Ord. Res. 

W. O. 3rd Div. Hq., Camp Lewis, Wash. 


WYOMING: 


Branel 


Assignment: 

Ist Lt. Max W. Winter, Ord. Res. 
633 Grant Ave., Casper, Wyoming. 
Maj. Russell S. Penniman, Ord. Res. 
Care West Coast Kalsomine Co. ( Aust.) 
30x 4, Parramatta, New South Wales. 


Ltd. 


Territorial Assignment: 


*2nd Lt. George E. Cleveland, Ord. Res. 


P. O. Box 1232, Juneau, Alaska. 


New Army Supply Wagon 


EANS, “Cornwillie,” and “Hardtack,” those three in- 

separable companions of the doughboy will enjoy the 
privilege of being eased over undulating roads on springs 
if the new Army supply wagon recently tested by the 
Infantry Board at Fort Benning, Georgia, is adopted as 
standard. 

The new wagon is adapted to use by all branches of the 
It is built in one unit and is 150 pounds lighter 
widening 


Army. 
than the 
the body and eliminating the flaring side boards of the 


present standard escort wagon. By 
present wagon, the new vehicle can be loaded with greater 
ease and the capacity of the body is increased by 18 cubic 
feet. 
ot the commercial freight-cearrying animal drawn vehicles. 
Its construction 


The size of all wheels is reduced to the dimensions 


This allows greater ease in procurement. 
permits the front wheels to eut under the body and de- 
creases the turning radius, in comparison to the present 
standard, from 12 to 7 feet. The prairie schooner type top 
is replaced by one in which the bows come straight up 


-come out 


rounded only at the top corners, A viser is provided to 


over the front seat to protect the driver from 


the elements. The brake shoe is of such shape and manu- 


facture that it ean be ent with an ordinary saw from 
materials found along the road side, and this expedient 
eliminates the necessity of carrying the manufactured 
article. 

shows the influence of automotive de- 


The new wagon 


velopments. Rear springs are added to lessen the severity 
of the jolts. A foot brake will permit the driver to use 


both hands in the eontrol of his four mule team. Grease 
holes in the hubs, through which grease may be forced by 
the use of a grease gun, obviate the necessity of removing 
the wheels when lubricating the axles. 

Exhaustive tests over poor roads and across country for 
the past two vears indieate that this experimental wagon 
will carry loads weighing 4,500 pounds drawn either by 


animals or by a_ traetor. 
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Ordnance Activities at Camp Lewis, 
W ashington 


Ist Lieut. J. W. Freeman, Ord. Dept., U.S. A. 


AMP LEWIS Military 

Reservation has been 
used for years by the Reg- 
ular Army and National 
Guard summer encamp- 
ments . It is favorably 
known on account of the 
excellent opportunities for 
simulating field service, such 
as are apt to be encountered 
in actual warfare; there 
are open plains, heavily 
wooded areas, hills, running 
streams and lakes, in fact, 
a place may be easily found 
suitable for any sort of a 
military problem. The 
gravelly nature of the soil makes the use of motor trucks 
feasible. A twelve-mile artillery range gives ample room 
for target practice. The wooded areas can be used for 
practicing the concealment of batteries. The hills afford 
a background for small arms firing. Airplanes, hydro- 
planes and lighter-than-air craft may safely operate from 
the open prairie or the lakes which are numerous through- 
out the hundred square mile area. 

The climate is ideal for training. The temperature varie= 
from slightly below freezing to a maximum of ninety de- 
grees. The average temperature throughout the year is 
from forty-five to sixty degrees. The average rainfall is 
thirty-five inches per annum, but due to the porous nature 
of the soil, the water disappears almost immediately. 

The domestie water supply is adequate and for all prae- 
tical purposes is absolutely pure. Sewerage is of permanent 
construction and is built to salt water. 

The transportation facilities are most noteworthy, for 
while this camp is 
situated in what might 
appear, from a_hur- 


ried glanee at the 


’ 
> 
ae 


map, to be in a rather 
isolated corner of the 
United States, it is as 
a matter of fact most 
central from points 
west of the Missis- 
sippi_ River. It is 
practically the — ter- 
minal of six trans- 


continental railroads, 


the Canadian Pacifie, 
Great Northern, 
Northern Paeifie, Chi- 
cago, Milwaukee & 
St. Paul, Union 


ue 








Pacific and Southern Pacific. 
The largest ocean - going 
steamers dock at Tacoma, 
sixteen miles distant, and 
similar docks could be eon- 
structed within three miles 
of the present camp. 

Camp Lewis is situated 
on the Pacific Highway, a 
paved roadway which econ- 
nects Vancouver, B. C., with 
Tia Juana, Mexico. 

The entire reservation, 
containing approximately 


seventy thousand acres, or 


Trucks of the 3rd Ordnance Company (Maintenance), one hundred square miles, 
Camp Lewis. 


was aequired by the Gov- 
ernment without expense, as it was presented by Pierce 
County, after purchase by the issue of two million dollars 
of bonds voted for the purpose. 

Though seenery may not possess any great military value 
it is, however, an asset. The camp is situated in a most 
heautiful country, Puget Sound on the west, and to the 
east, mm full view, is the snow-clad Mt. Rainier, or Mt. 
Tacoma, over 14,000 feet above sea level. During the 
spring and summer months the reservation abounds in 
myriads of wild flowers, brilliant shrubbery and _ berries. 

Located at Camp Lewis are the Headquarters, Third 
Division; Headquarters, Third Field Artillery Brigade. 
The camp is garrisoned by the Tenth Field Artillery, Sixth 
Engineers, Special Troops, Third Division, the Third Divi- 
sion Quartermaster Trains, with the necessary Medical, 
Finanee, Signal, Quartermaster and Ordnance detachments. 

The Ordnance personnel consists of two officers of the 
Ordnance Department; one Camp and Division Ordnance 
Officer, the other, 
Commanding — Officer 
of the 3rd Ordnance 
Company, forty-two 
enlisted men of the 
3rd Ordnance Com- 
pany, and a_- small 
Ordnance detachment 
of six enlisted men. 

The Third Ordnance 
Company is what is 
known as a “Main 
tenanee Company,” 
and is part of Special 
Troops, Third Divi 


sion. The training 





— 


schedule for the Com- 





_. 
~“? _ +z 
be 


as ob Set te Se we inal “ pany is somewhat as 
An Artillery Repair Truck of the 3rd Ordnance Company 
(Maintenance), Camp Lewis. 


follows: Massed ealis- 
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The 3rd Ordnance Company (Maintenance), Camp Lewis. 


thenies with all companies of Special Troops for fifteen 
minutes, and close order drill of the Company for a fifteen 
to thirty minute period. The 


is devoted to technical training in the Ordnanee shop. 


remainder ot the morning 


The afternoons are devoted to the eare and 
of the 
is taken up with the weekly inspection of men, 


preservatl ion 


Ordnance matériel in storage. Saturday morning 


shops and 
quarters. The Company also stands one ceremony, such 
as evening parade or review, a week, with Special Troops. 
The held by the 


Commander are also participated in by the 


Camp 
The 


Company does not operate a mess, but is messed with the 


monthly reviews and inspections 


Company. 


Third Tank Company. 
As the 


sign, 


Ordnance Department is charged with the de- 


procurement, storage and issue of such articles and 


equipment as may be assigned to that Department, so it is 


eharged also with the maintenance, repair and inspection 


of those articles and equipment. To accomplish this latter 


mission one Ordnance company, maintenance, is assigned 


to each Infantry division. 


To perform this important function each maintenance 
into sections: namely, Headquarters 


Artillery 
Automotive Section and Service Seetion. 


company is divided 


and Supply Section, Seetion, Armory Section, 


The Headquarters and Supply Seetion is charged with 


the administration of the company, such as messing, re- 


ports, returns, ete., as well as obtaining clothing and in- 


dividual and organization equipment. 
The Artillery 
repair and inspection of all artillery matériel in the hands 


Seetion is charged with the maintenanee. 
of the division. 
The Armory 


repair and inspection service of all small arms and 


Seetion is charged with the maintenanee, 
nia- 
chine guns of the division. 


The 


tenance, repair and inspection of the automotive equipment 


Automotive Seetion is responsible for the main- 
of the company, and also that of the light tank company. 
The back- 


bone of the service rendered. It is charged with the manu- 


Service Section is, as its name implies, the 
faeturing, fabricating and inspection of any part or parts 
This seetion 
leather- 


needed by the other sections of the company. 
numbers among its personnel the toolmaker, welder, 
worker, carpenter and machinist. 

The function of the maintenanee company is service, and 
might well be compared to the service stations maintained 


large automobile manufacturers throughout the 


One of the most important functions of the eom- 


by the 
country. 


pany, however, is its inspection service. As the division 


zetually 


commander depends upon his ordnance ofticer for informa- 


lion as to the serviceability of the ordnance equipment in 


the division, it devolves upon the maintenance company to 
division ordnance officer the training personnel 


make 


section of the 


furnish the 


necessary to such ions as may be required, 
Rach 
sary tools 

If it 


Camp Lewis about three million dollars worth of 


Inspect 
with the 


company is furnished neces- 


and gages to accomplish its mission, 


for the that 


were not fact there is in storage at 


()rdnanee 
This 


brigade, 


materiel life at camp would be very enjovable. prop- 


erty consists of the equipment of a heav artillery 


the tools and equipment for a heavy maintenance company 


and numerous motor vehicles and small arms. One has 


only to read the provisions of Ordnance Field Service Bui- 
letin No. During the 


somewhere 


} to discover what I~ expected. past 


veal around 25,000 gun slings were cleaned, 


$000 rifles were clean- 


A 100 per cent. 


oiled and re-stored. Approximately 


placed in storage. 


as this 


ed, inspected and again 


inventory was completed, and property is stored in 


about 35 buildings, an idea of the magnitude of this task 


can be obtained. 


Each 


issued to the R. ot. 


Ordni Ofticer has 


all the 


Camp and Division 
C.. and C. M. 


netioning of 


vear the iliee 


(Ordinance 


materiel necessary tor the ru those camps. 


During the small arms range practice a part of the Armory 


Section of the 35rd Ordnanee Company with a small arms 


repair truck was stationed at the firing points to make the 


necessary repairs and replacement of parts. This past year 


Washineton National 


the sate service Was rendered the 


Gruard at its smmmer encampment. 
Ord- 


training 


During the Summer seven Reserve Officers ol the 


Reserve trained 
was of the 
take 
and also to eonduet the morning period of close order drill. 


nance were Camp Lewis. The 
Each officer 


command of the 3rd 


associate method. was required to 


Ordnanee ( ‘ompany, 


Several overnight practice marches were participated in. 


The Company shop Was established. shelter tents pitched, 
and meals prepared on the rolling kitehen. This was done 


after a march of approximately twenty miles. Special 


stress was placed in the seleetion of camp sites, sanitation 
field, 
Aetual field conditions were 
All the 
ment was taken on the march. 

Due to the hard work, 
tains H. 


in the and loeation of divisional Ordnance shops. 


simulated as far as practicable. 


company transportation and organization equip- 


sagacity and personality of Cap- 
Ford, Jr.. Depart- 


an enviable reeord for 


Minton and FE. Ordnanee 


ment, Camp Lewis has established 


Ordnance Field Service. 
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California Post 
Army Ordnance Association 


1920, Col. Bruce Cornwall, 


N December, 
called together a number of ex-Ordnanee officers and 
others interested in the work of the Ordnance Department 


to consider “ways and means for creating and maintaining 


Ord. Res., 





Pliny E. Holt 


of the Ordnance Department thus relieving the San Fran- 
cisco District of the Army Ordnance Association of its 
self-appointed task in this field. In 1921 there was placed 


in operation the territorial military organization as modi- 


industrial preparedness for any future emergeney.” At _ fied in aecordance with the terms of the National Defense 

_ this meeting it was decided “to form a local unit or dis- Act and the various Ordnance units of the military estab- 
x9 trict of the Army Ordnance Association,” and committees lishment for field service were assigned to the Ninth Corps 
= were appointed to secure increased membership in the Army Area. Later the responsibility for recruiting and train- 
nel Ordnance Association and to direct the ing the Ordnance reserve officers for 
ed. specific work of the local unit. In Jan- duty with these Ordnance units on the 
os uary, 1921, after an exchange of corre- Pacifie Coast was placed definitely in 
. spondence between Hon. Benedict Cro- the hands of the Corps Area Ordnance 
_ well, the President of the Army Ord officer. At the present time this work 
_ nance Association, and Colonel Corn- is in the hands of a commissioned of 
P- wall, the latter was authorized to form ticer (Major S. P. Spalding, Ord. Dept., 
de, the San Francisco District of the Army U. S. A.) of the regular Ordnance es- 
” Ordnance Association to inelude San tablishment whose sole duty is the re 
yg Francisco and the adjacent territory. cruiting, organization and training of 
= This organization was accordingly etf- the Ordnance units and the Reserve 
d . fected with Colonel Cornwall as Chair- Officers therefor for field duty. Thus 
; man and the first recular meeting was the Ordnance Department took over the 
4 held on January 26, 1921. functions of industrial survey, allocation 
The records of the subsequent meet- of facilities and the maintenance of 
2 ings held during that vear and corre- personal contact with the Ordnance re- 
se spondence with the Secretary of the serve officers in this area which had been 
Army Ordnance Association indieate under contemplation by the organiza 

: that this district organization eontem- tion committee of the Association as 
” plated covering in an unofficial way the part of its functions. The provision 
e duties. subsequently officially —under- PLINY E. HOLT, for training periods for both the units 
: taken by the San Francisco Ordnance Prine Bang -—F- ~H assigned to the military organization 
District and by the Officer in Charg: and for the personnel of the San 

a of Ordnance Reserve Units in the Ninth Corps Area, that Francisco Ordnance Distriet, and the establishment of a 
; is, a survey of manufacturing facilities and their coordina comprehensive correspondence course in Ordnance sub 

' hon tor Ordnance manufacture; a continued study of jects, covers these respective fields very completely. 

. Ordnance technical subjects for the purpose of keeping These developments in the post-war reorganization ol 
; 4 trained Ordnance personnel; and the recruiting and train- Ordnance Department activities accordingly modified the 
P ing of reserve officers. A number of papers on technica! original mission assigned to the loeal organizations of the 
Ordnanee subjects was presented at the monthly luncheon Army Ordnance Association. Following the practice of 
meetings and plans were formulated for undertaking an imilar organizations it was decided to designate the loeal 

industrial survey. organizations as “posts” of the parent association, and on 

It is well to recall that at this time the Ordnance De October 17, 1923, at a luncheon at the Palace Hotel it was 

| partment was fully occupied in its problems of salvage and decided to organize the California Post of the Army Ord 
. demobilization. The various provisions of the Nationai nance Association. Colonel Cornwall presided as chairmar 


Defense Act affecting industrial preparedness and the Or 
ganized Reserves had not been placed in operation. During 
the year 1921, however, the Chief of Ordnance pertected 
his plans for re-establishment of the Ordnance district sys- 
the the 


Pacifie Coast which during the war had been part of the 


tem including ereation of new district for the 


St. Louis Ordnance Distriet. The establishment of this dis 


triet in the early part of 1923 
Colonel] 


placed the work of industrial survey officially in the hands 


with the appointment of 
Cornwall as district chief on January 23, 1923, 





at this meeting and appointed an organization committee 
of which Col. C. N. Blaek 
ixsued by the Army Ordnance Association on December 25, 


was chairman. A charter was 
1925, and the first election of officers was held in May, 1924. 


There were thirty-six charter members at the time of re 


organization and this membership was increased to over 
tiftv before the permanent organization was effected. This 
the time 


membership has grown steadily and at present 


there are eighty-eight, including twelve junior members, 


enrolled from among the student members of the Ordnance 
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units at the University of California and Stanford Univer- 
sity. In carrying out the purposes of this organization as 
defined in its constitution the post has been active in sup- 
plementing the work of the San Franciseo Ordnance Dis- 
trict and the Ordnance reserves in the Corps Area. 
Three years’ experience in the affairs of the Post have 
demonstrated the soundness of the purposes and organiza- 
tion of the Army Ordnance Association and its loeal posts. 
The loeal organization plays a very definite role, as the un- 


official supplement of the local activities of the Ordnanee 
Department. It provides a common meeting ground for al] 
Ordnance personnel; it serves as a medium for the distriby- 
tion of information about the Ordnance Department and its 
activities and for useful professional information in the 
way of reprints on technical subjects, reports, ete. In all 
of its work it has received the most cordial support from 


the Army Ordnance Association. 
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Ordnance on the Pacific Coast 

‘T HIS issue of Army OrpNANCE speaks for 
a “Pacifie Coast” number and presents a thorough ae- 
the far West. To 


readers the accomplishments chronicled herein will be but a 


itself. It is 


count of Ordnance activities in many 
recording of facts with which they are, after a fashion, 
familiar. To others, who, we dare say, are in a majority, 
this reeord will be a revelation. For all, this number should 
be an authentie record of the great Ordnanee work that is 
voing on in the western states. 

At the start 
ability and whole-hearted cooperation of Col. Bruce Corn- 
wall, Ord. Res., Chief of the San Francisco Ordnance Dis- 


Under his guidance Ordnance has taken its rightful 


we desire to pay tribute to the sterling 


trict. 


place of importance on the Pacifie Coast. To him, more 


than to any one individual, may be attributed the epoch- 


making advancement in Ordnance preparedness in_ that 


section. But, as in all other movements of importance so 


in this, the cooperation of many—civilian industrialists, 
Reeular and Reserve Ordnance of- 
the total. While we make 


mention, by name, of the leaders in these fields, their names 


economists, edueators, 
ficers—has contributed to no 
are writ large in the annals of Ordnance achievement on 
the Pacific Coast. 
paredness confraternity throughout the land and their con- 
tributions to this important work will live long after the 


They are known to the Ordnance pre- 


task is taken up by generations yet to come. 

We take a great deal of pride in presenting this Pacific 
Coast number. 
authors, too many of us have thought of the West Coast in 
Here 1s 


To plagiarize an idea from one of the 
terms of oil wells and motion pictures. proof 
positive, were proof needed, of the vast strides that have 
been made by American industry of all categories in that 
great western empire. Here is ample evidence, were evi- 
dence rquired, that Ordnance advancement in the western 
states has gone hand in hand with the other great aecom- 
plishments of that area. To those patriotie individuals, and 
they are reckoned in the thousands, by reason of whose 
effort and interest this is so, will go the congratulation and 
thanks of friends of munitions preparedness everywhere. 


The Tripp Board Report 

G EN. GUY E. TRIPP and his associates on the Commit- 
tee on Industrial Preparedness, National Association of 
Manufacturers, transacted a very encouraging and worth 
while piece of business in the presentation of their pre- 
liminary report, published in this issue of ARMY ORDNANCE. 
The Tripp Board report goes straight to.the fly in the 
ointment of our industrial preparedness plans. The huge 
task of bringing American industry into step cannot be 
accomplished and will not be accomplished unless there are 
people to help see that it is done. Twenty-four Regular 
Army officers throughout the country are trying to survey 
the entire field of industry with the result that progress-—— 
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magnificent as it has been—is being made all too slowly. 
Not only that, but the imposition on our manufacturers wh 
are only too anxious to cooperate is hampering the attain 


ask the 


to take some of his best men trom their jobs to help pre- 


ment of results. It is not fair to manufacturer 


pare a survey of his plant and help keep that survey ew 
But 


they appear to be glad to do it. 


rent. many manufacturers are doing just that and 
For all that, it isn’t fain 
The remedy lies, as the Tripp Board points out, in this: 
“That the Ordnance Department of the United States 
Army be progressively increased over a period of years, 
in order to provide personnel ota proper degree ot 
permanency equipped with the vitally important knowl- 
the 


necessary to permit present plans for Industrial Ire 


edge of design and manufacture of ordnanee, 


paredness to be earried to a successful conelusion.” 


And ecoineident with that remedy goes the Board's recom 
mendation that 
“legislation be secured permitting the placing of 
‘educational orders’ with commercial manufacturers for 
the production of non-commercial articles of ordnance 
with due consideration for knowledge of the art ae 
quired rather than as at present, upon a competitive 
basis as to price.” 
Fon 


General Tripp the work of his board is another evidence 


Joard has hit the nail on the head. 


The Tripp 
of his tireless interest in Industrial Preparedness—an in- 
terest that seems to increase as the World War slips steadily 


for the National Manutae- 


turers it is prompt manifestation of its appreciation of the 


into memory; Association of 
importance of adequate Industrial Preparedness, while for 
all of us who are heart and soul behind this movement it 1s 
goal, 


a milestone on the road toward an important 


Indorsing the “Munitions Battalion,” urging more per 


sonnel for carrying out present Industrial Preparedness 


plans to a successful conclusion, and recommending “eduea- 


tional orders” with commercial manufacturers for limited 


production of ordnance in peace time—this is a great piece 
of constructive work. The Tripp Board is right in step. 
With the Morrow Board of vester vear it stands head and 
shoulders above any concerted civilian cooperation in a long 
while. 


Let’s Have a Program 
‘T HE Chief of Ordnance does well to emphasize in nls 


report the of ordnance 
It is all very well for the Ordnanee Depart 


annual need for a program 
manutacture. 
ment to continue to develop matériel. Proving ground and 
limited service tests go a long way toward ironing out the 
kinks, but final satisfactory development, as General Wil 
liams points out, is dependent upon manufacture of new 
types of matériel by Government establishments and in- 
manufacturers in quantities sufficient to enabli 


the field. 


dustrial 
organizations in 


test by 


more general 
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The logic of such a plea is incontrovertible. Suffice it 


to suggest that our large industrial organizations put in the 


vanguard of importance this very phase of their work. 


It is not enough to make a new machine fool proof in the 


laboratory. After testing it under every conceivable con 


dition it is generally found that when the produet is put 
in the hands ot the user it is submitted to trials that were 
not conceivable in the development stages and up bobs a 


situation not previously ealeulated on. 


Ordnance is no exception. As exact as the engineering 


requirements may have been specified, as precise as the 


design may have been evolved, as careful as the manu 


facturing requirements may have been followed, the un 
expected arises When the product goes into the hands ot 
the user who wants service and who eares little for reasons 
“why” the piece does not function. To cite a homely, but 
none the less apt simile: If one’s radio balks when a feature 
broadeast is on the air, there is little consolation in having 
an expert, after profound thought, advise that the wiring 
When 


ordnance is needed feature broadcasts of a far more serious 


diagram of the receiving set is faulty. serviceable 
nature are on the air, or should we say, in the wind. 


The importance of a program of limited rearmament of 


the Army with improved types of ordnance during a definite 


period of time is business-like, economical and necessary. 


General Williams states the matter in his usual clear 
headed way when he says: 
“In my annual report for 1925 1 reviewed some of the 


general principles underlying the program of development 
of new types of ordnance and the vital relation that the test 
of these new types in quantities sufficient to enable test by 
organizations bears to their final satistactory development. 
I noted in this respect the importance of a program of 
limited rearmament with the improved types in the next 
19-vear period. Without repeating them these remarks of 
last vear are again emphasized, 

“Upon approval of the 10-year program in prineiple 
by the War Department, | prepared a schedule of manu 
facture under which each type of material would be manu 
factured not only in Government establishments but also 
by one or more industrial establishments. Manufacture of 
ordnance in an emergeney can, of course, be best conducted 
by those who have had experience in its manufacture in 
time of peace, and I consider it most important that as 
tor 


manufacture of moderate quantities of ordnance and thus 


many industrial firms as possible undertake orders 
aequire information which would be of the greatest value in 
the conduct of war manufacture. 

“Manufacture in this manner also provides the best means 
of insuring that the new types proposed meet the require 
ments of manufacture on a production basis and that 
technical errors in the design of parts or in the specifiea- 
The schedule 


of manufacture referred to was approved by the Assistant 


lions may be actually corrected in practice. 


Secretary of War and will be put into effect when funds 
are secured for the manufacture of such limited quantities 
of material,” 
Nathan Hazen 
Mk. NATHAN HAZEN, an account of whose retirement 
from the Chief Clerkship of the Office of the Chief of 
Ordnance after 49 vears of publie service appeared in the 


September-October, 1926, issue of this journal, died Decem 
ber 29, 1926, 
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esteemed gentleman the 


this Army 


and the Army Ordnance Association have lost one of those 


In the passing of 


unsung heroes who give their very best in youth, maturity 


and even old age to the public welfare. He typified a 


class who contribute unstintingly of their talents to the 


every day duties oi our great Government establishments. 


Their recompense lies not in the plaudits of the people 
who get to know only those whose leadership brings fame, 
but in the eminent satisfaction of a task well done. 

To have so acted on the stage of life is ample warranty 
of one’s right to “wrap the drapery of his couch about him 


and lie down to pleasant dreams.” 


Springfields vs. Broomsticks 


COL. HANFORD MacNIDER, Assistant Secretary of 
War, is hard to beat at pleading the cause for Indus 
trial Preparedness. At Providence, R. I., recently, upon 
the occasion of a meeting of the Military Order of Foreign 
Wars, 
“We hear a 


men tor military leadership in 


he put his case, in part, this way: 
training 
These 


men were trained in the Reserve Corps, the Reserve Of 


ereat deal about the necessitv ol 


possible emergency, 
licers’ Training Corps and the Citizens’ Military Training 
They will not be of much use if they are forced 
the with 


Camps. 


to inareh out to nation’s defense armed broom 


slicks. It happens that because we had a war we have 


rifles—Enfields, such as they are, ten years old—but am 


munition ten old is as dangerous to the shooter as 


to the 


vears 
‘shootee.” What is more, our supply of small arms 
last 


a year to get into quantity production. 


ammunition would not three months. It takes nearly 


must 
They 


just 


That is, we 
win at onee, or those rifles had better be broomsticks. 
would not be so hard to carry, and they would be 


as useful. 


“We have lett the 
New ones already developed shoot nearly twice as far and 


Have 


Perhaps a few months’ supply, all nearly 


cannon—sevent y-fives’ from war, 


as effectively. Why haven't we any?) We have, six. 


we ammunition? 


long to get into quantity production 


fen vears old. How 


to make those guns useful? Ten months, at least. 


“We the 


which realizes the importance of planning as national in 


have wholehearted cooperation of industry, 


surance. On articles which are not commercial, however, 


we must start from serateh. Take Ordnance, for example. 


No manufacturer is building 75-mm. shells in times of 


peace, or anything that resembles them. It will take nearly 
a year even with the most painstaking advance planning to 


get into high on delivery of the finished article. 


“War reserves must be set up and maintained, if there is 


to be any semblance of national protection. We cannot 


buy time once the emergeney is upon us. 


“Our Ordnance Department and the other Services of 
Supply are made up of able men. With limited means they 
have put up a good fight to maintain their part of the 
Their activities are not as 
that 


defense structure. picturesque 


aus those of the combat branches. For very reason, 


they need your interest, help and backing in Congress to a 
vreater degree than those spectacular military activities 
already sold through their traditional gallantry in aetion 

by the printed page, the silver sereen, or from the bunting 


draped platform on National holidays.” 





















































Annual Report of Maj. Gen. C. C. Williams, 
Chief of Ordnance, U. S. Army 


‘T HE annual report of Maj. Gen. C. C. Williams, Chief 


of Ordnance, made public by the War Department 


November 23, 1926, outlines the experimental work of the 
year, ranging from tanks that travel 16 miles an hour across 
eountry to 14-inch guns mounted on railway cars. The 


report, addressed to the Seeretary of War, also urges that 
funds for the replacement of deteriorating ammunition be 
increased. 

General Williams recommends that when such funds are 
secured, orders for ordnance materials be placed in small 
quantities with civilian manufacturers who in time of war 
would be called upon to convert their whole plants to the 
manufacture of combat material. The plan, he points out, 
will enable the manufacturers to work out problems of 
design and technique which ean be solved more easily in 
time of peace than in the rush of war manufacture. 

The full text of the official summary of the report as 
prepared by the War Department follows: 

“The average number of civilian employes in the office 
of the Chief of Ordnance during the year was 228, as com- 
pared with 242 for the preceding year. The 
employes in the field was increased from 4,143 for the year 
1925, to 4,529 for the year 1926. The total number of 
employes has been reduced from 60,237 at the time of the 
1926. 


number of 


Armistice to 4,757 on June 30, 


MosiLizATION 


“The system of mobilization planning described in my 
last report has been in operation over one year. It is be- 
Many defects 
and deficiencies have been uncovered and corrected. Closer 
aison Staff and the Office of the As- 


sistant Secretary of War has been maintained. Responsibi- 


lieved that the results have proved its value. 
with the General 
lities for operation have been more clearly defined, and all 


of the the Office 
become more familiar with the mobilization plan and their 


various subdivisions of Ordnance have 
operation under the plan. 

“Reeently an advisory committee on war plans, con- 
the the 


major subdivisions of the Ordnance Office, has been estab 


sisting of the Chief of Ordnanee and chiefs of 


lished. This committee considers policies, ouflines diree- 
tives, and analyzes the progress which is being made in 
mobilization plans. 

“Procurement planning for the requirements set up by 
the general mobilization plan is progressing satisfactorily. 

“The contact obtained with industry through our proeure 
ment districts is doing much to help simplify the Ordnance 
tax of production in time of war. Civilian engineers are 
New 


studying our problems. methods of production are 


Valuable suggestions with 


being proposed and tested out. 
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respect to specifications and designs are being received, and 
in many other ways this contact is proving very helpful. 

“One interesting outcome of this contact with civilian 
industry is the development of manufacture of projectiles 
from seamless tubing. Projeetiles of 75-mm. ealiber have 
been produced and successfully tested. The successful de- 
velopment of this method of producing projectiles will tre- 
mendously increase production possibilities and decrease 


the time necessary to produce in quantity. 


PREPAREDNESS ADVANCED 


“The important matter of factory plans for war produe 
tion has received a decided impetus during the past year. 
A great many of the largest and most responsible manu- 
facturers are detailing one or more of their engineers to 
study our needs and make detailed factory plans for their 
produetion. 

“The supervision and coordination exercised over pro- 
eurement planning by the Office of the Assistant Seeretary 
of War has been of great assistance. 

“Detailed 


under the general mobilization plan continue to lag behind 


unit plans for the distribution of supplies 
other plans, due to delays in receiving the corps area 
mobilization requirements. These requirements have, how- 
ever, now all been received, with two exceptions, and as 
soon as these can be consolidated and analyzed, and alloea- 
tions made to field establishments, it will be possible to 
perfect these unit supply plans. 

“In the appropriations for the fiseal year 1927, there 
ave carried for the first time funds for the building up of 
the 
estimates for the fiseal year 1928 carry funds for the build 


deficits in war reserves of ammunition. Preliminary 
ing up of one-twentieth of the deficits in accordance with 
the announced War Department policy. These preliminary 
estimates also earry funds for replacing in the reserve 
ammunition which is expended for annual training. 


DETERIORATION INCREASING 


“The building up of a small portion of the deficit each 
the 


target practice will do much toward maintaining an 


year, and replacement of ammunition consumed in 
ade 
quate reserve. This, however, is not sufficient. The amounts 
of loaded ammunition that are lost annually through de 
terioration are steadily inereasing, and it is essential that 
steps be taken in the near future to replace more rapidly 
this deteriorated ammunition, 

“In my annual report for 1925, I reviewed some of the 
general principles underlying the program of development 
of new types of ordnance and the vital relation that the 
test of these new types in quantities sufficient to enable 
test by organizations bears to their final satisfaetory de 
velopment. I noted in this respect the importance of a 


program of limited rearmament with the improved types in 
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the next 10-year period. Without repeating them, these 
remarks of last year are again emphasized. 

“Upon approval of the 10-year program in principle by 
the War Department, I manu 


facture under which each type of material would be manu 


prepared a schedule of 


factured not only in Government establishments but also 


by one or more industrial establishments. Manufacture of 


ordnance in an emergency can, of course, be best conducted 


by those who have had experience in its manufacture in 


and I consider it most important that as 


time of peace, 
many industrial firms as possible undertake orders for 


manufacture of moderate quantities of ordnance and thus 


acquire information which would be of the greatest value 
in the conduct of war manutacture. 
STANDARD TYPES SOUGHT 
“Manufacture in this manner also provides the best 
means of insuring that the new tvpes proposed meet the 
requirements OL manutacture on a produetion basis and 


that technieal errors in the design of parts or in the speci 
eations May be actually eorrected. mn practice, The sehed 
ule oF reanufacture referred to was approved by the As 
sistant Secretary of War and will be put into effect het 
funds are seeured for the manufacture of such limite 
quantities of material. 

‘In eeneral, the latest approved Iv pes otf material sub 
mitted for consideration to the interested services have been 


favorably considered and it is important the final adop 


ion as standards should be 


effected in order that intelligent 
planning can be made for the production of such improved 


act ualh 


\ required, 


that 


tvpes In quantities when 


the 


future 


“It must, of course, be accepted material of 


tvpes now on hand will be very largely used in any 


emergency, but it is also true that an urgent demand will 
immediately arise for new inproved IV pes that ean be 
supplied and the Importance ol making adequate plans 


for the supply of such unproved types as well as of existing 


is obvious. 


tVpes 
i 


“Development of S7-mm. @un, and 7d-mm. mortar ma 


terial, for use by the Infantry, continued during the past 


vear. This material included the 37-mm. Infantry gun, 
model of 1925-E; the 75-mm. Infantry mortar, model of 
1924; and the Intantry cart, model of 1925. Tests of this 


material at Proving Ground have shown that 


\berdeen 


mechanically 


the 
Infantry 


that it apparently fulfills 


satistaetor and tests by the 


it’ is 


Board at Fort Bennine indieate 


the requirements Of the service. Two additional units of 


both the gun and mortar, and four additional earts, are 


under manufacture. 


hoy 


Earty Tsstre Exprectrep 


“It is expeeted that this material will be issued for ser 


vice test early in the ensuing fiseal vear. Studies have been 
Inaugurated to investigate methods of transporting this 
matermal on pack animals. This has been found to be prac 
enable with th mortar, atter few minor changes The 
packing of the 37-mm. eun material, model of 1925-E 
however, upon animals has been temporarily abandons 


It has been decided to make the necessary changes on the 
7m eun material, model ot 1916, to enable it to be 
packed on animals in eases where this method of trar 
portation is desired. 

‘The wo hil run taateri model of 1O23-E has beer 


t 
tested by the Field Artillery Board, and, following favor 
Field 


able reports and recommendations by the Chief of 
been 


Artillery, this matériel the year, 
adopted by the War Department as a standard for manu 
The adoption as a standard for manufacture of 
preclude the 


has, during past 


Lacture, 


this earriage does not 


75-mm. split-trail 


standardization at some later date of a box-trail 75-mm. 


eln carriage, in ease tests should indicate such action to be 


desirable. It is quite likely that our Book of Standards 


will eventually show as standards for manufacture both a 
split-trail and a box-trail 75-mm. gun earriage. 
“The first series of tests of the 4.7 inch gun matériel, 


model ol 1921 Kk. has heen completed by the Kield Artillery 


submitted a favorable report 


Field Artillery. 


board very 


Chief of 


which 


> ] 
board, 


thereon to the Certain mino} 


! odittieations, however, appear to be necessarv, and it is 
yanned to Incorporate these changes in the pilot vehicle, 
fter which it will be resubmitted to the Field Artillery 
Board for such further tests as may be considered desirable. 
15d MM. How \LOpE! 90) 

Tests of he 155-mn howitzer matériel, mode of 1920, 

ve been completed by the Field Artillery Board at Fort 
Bra ev, and reports on t! ! ternel have been submitted 
is result of the study of available tractors for haulin 
this matemel, the board coneluded that it was undesirable 


to subdivide this unit so that if transported by 


wo 5-t m traetors and recone nded that this materiel he 
hauled as a sinele load by a 10-ton tractor. \ccordingly, 
all studies of a transport wagon for this matériel have been 


abandoned for the time being 


‘The experimental carriage for mounting, interchange 


ably, either the 155-mm. gun or the 8-inch howitzer, ha 


heen thoroughly tested by t he Field Artillery Board. i ho e 
reports on this carriage is generally favorable. Certain 
macdifieations have been recommended which will be meor 


as practicable, after which the 
Field Artillery 


porated in the pilot as soon 


will be resubmitted to the Board 


enrriage 
for further test. 


“The design and manufacture of a hiel powered 105-mm. 


mtiaireratt fixed mount was undertaken durine the vear. 


Due to the weight of the round of ammunition 


was found necessary to provide this mount with an auto 
mate loading deviee, in order that a high rate ot fire mi 


Manufaeture of 


© maintained. the gun, earriage and 
-ighting system has been completed, and the un 
tested at the Aberdeen Proving Ground during the 
seal vear, 


Sounp Locators IMPROVED 


“Eighteen sound loeators exponential hori type, sig B 


inder manufacture during the fiseal year 1925, were com 
‘ted early in the fiseal vear 1926, and have been issued 
to six regular antiaireraft reegiments. An improvement of 
the exponential sound loeator has been deve oped, the new 
pe beme designated as T2. Two of thes e been con 
piered 
‘The Bureau of Standards has cooperated wi t} 
Ordnanee Department durine the vea ! n attempt to 
nerease the range and cdireetivity of the ound loeator na 
developed a condenser transmitter ! ‘ the 
exponential horn. Radio amplifiers wer ed to merea 
range and directivity. The new equipment ill be teste 
ring the summer of 1926 
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“The pilot 14-inch gun railway mount, model of 1920, 
upon completion of its proof firing at the Aberdeen Provy- 
ing Ground, was shipped, in October, 1925, on its own 
wheels, to the Pacifie Coast. This unusual trip of such 
a large railway mount was accomplished without undue 

Recently, this mount was successfully emplaced 
MeArthur, California, on an all-around fire em- 


difficulty. 
at Fort 
placement. 

“A second mount of this type is now practically com- 
pleted and undergoing shop test at the Watertown Arsenal. 
Two additional mounts are nearing completion. The ap 
propriations for the fiseal year 1927 inelude funds for 
trucks of five-foot gage for two of these mounts, in order 
to make them suitable for use on the railroad in Panama. 
it is anticipated that the modification of these trueks will 


be completed within the year. 


TANK EXPERIMENTS 

“Design and development work on tanks during the year 
has been principally on the medium 25-ton tank; although 
some preliminary study work has been done on the light 


tank. The test of the original pilots 1921 and 1922 medium 
tanks has continued, including the test of the new Packard 
engine, and two types of clutches which will later go in the 
third medium tank produced, which is well under way at 
the Rock Island Arsenal. The test of this new engine in 
the model of 1921 tank will be in 
liminary test of the engine and clutches, and possibly other 


the nature of a pre- 
equipment to go into the new pilot. 

“A high-speed test of the medium tank, model of 1922, 
was conducted which demonstrated that it is possible to 
operate this tank across country at speeds up to sixteen 
miles an hour. Although this test resulted in considerable 
damage to the engine, it proved that the transmission and 
other mechanisms in the power train are capable of carry- 
ing the load, and it is believed that with a proper power 
plant high speeds are feasible. 

“The service test of the ‘Caterpillar 30° 
ressed to a point where the Chief of Field Artillery recom- 


mended its adoption as a standard medium tractor, and the 


tractor prog- 


necessary steps to complete standardization of this vehicle 
have been taken. It will be shown as the standard medium 
tractor in the next revision of the Book of Standards, and 
model of 1917, which was formerly 


the five-ton tractor, 


standard, will be earried as a substitute. 


‘CATERPILLAR 60’ APPROVED 

“The ‘Caterpillar 60° test was completed, and the Chief 
of Field Artillery recommended that it be standardized as 
the heavy military tractor. After being cleared for pro- 
curement by the Assistant Secretary of War, the Adjutant 
General approved it as to type as the standard heavy 
tractor, to replace the ten-ton, model 1917, tractor. When 
revised, the Book of Standards will show the ‘Caterpillar 
60” as the standard, and the ten-ton, model 1917, as the sub- 
stitute heavy tractor. 

“Instructions were received from the War Department 
to determine what changes are required in the Artillery 
repair truck, model of 1918, to render it suitable for use 
as a light machine shop truck for all services. Corre- 
spondence and conferences with the various branches in- 
dieated that this vehicle is practically satisfactory in its 
present form. It was recommended by the Ordnance Office 
as the standard for all branches, and was so adopted by 


the War Department.” 


Annual Report of Rear Adm. C. C. Bloch, Chief, 
Bureau of Ordnance, U. S. Navy 


AXTRACTS from the annual report of Rear Admira 


C. C. Bloch, Chief, Bureau of Ordnance, U. S. Navy 
for the fiseal vear ended June 30, 1926, are published below. 
The complete report was released by the Navy Department 
1926, 


during December, 


* . * 


DEVELOPMENT AND RESEARCH 


“6. During the past year development and researe! 


work has been conducted actively, most of the work being 
accomplished through the Naval Naval 


Powder Factory, Naval Gun Faetory, Naval Torpedo Sta- 


Proving Ground, 


Laboratory, the 
Mines, 


assistance in 


Newport, and the Naval Research 
Wartare 


Standards being of 


tion, 


Chemieal Service, Bureau of and the 


involy 


Bureau of cases 
ine the use of special facilities and personnel under these 
agencies. 

“7. Experimental developments during the year have 
included work direeted toward the lnprovement ot propel- 
lant powders, high explosives, projectiles, torpedoes, mines, 
aircraft bombs, other aireraft devices, fuzes for projectiles, 
fuzes for bombs, smoke-producing materials, pyrotechnics, 
and optical instruments. 

“S. Work of development is necessarily slow and in 
many cases it takes years to complete a single develop- 


ment; however, steady, systematic, and painstaking effort 


causes the completion of a few developments each year 


* * * * . 


FLEET IMPROVEMENTS 


“14. During the year the regunning program planned has 
New antiaircraft batteries have been in- 
Colorado, West Virginia. 


a great improvement over 


been earried out. 
the 
These batteries promise to be 


stalled on Maryland, and 
any others in service, and the bureau confidently expects 
greatly improved efficiency in antiaireraft defense. 

“15. A design of air-blowing head for torpedoes has 
been satisfactorily placed in manufacture, and a number 
of these devices has been issued to service. This device 
ejects the water from the exercise head of the torpedo at 
the completion of the run and causes the torpedo to float 
high and vertically, thus making its visibility much greater. 
By means of this device it is hoped that losses of torpedoes 
will be creatly redueed. 

“16. There is a pressing demand in the fleet for adequate 
New for de- 
strovers will be supplied as funds become available. 

ad 
gvro-ecompass equipment is being supplied with transmis- 
this 


range finders for destroyers. range finders 


$v cooperation with the Bureau of Navigation, a 


sion identical to that used in the fire-control systems; 
eliminates the necessity of relays and increases the flexibility 
and efficiency of the fire-control system. 

“18. A periscope target has been designed to be used for 
target practices. A number of these targets has been made, 
and they have functioned satisfactorily. This target is re- 
leased from a submerged position, rises to the surface, 
where it remains exposed for a short period of time, and 
then slowly sinks. 

“19. A number of .22-caliber Springfield rifles has been 
obtained and the entire number has been issued to the ser- 
vice. 
ing and greater efficiency in small-arms firing is expected. 


These have proven to be a valuable means ef train- 








40. 


ura 


wy 


ow. 


lent 
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20. As a result of experimentation which has been 
underway at the Naval Gun Factory since the Mississippi 
accident, certain modifications have been made to gas- 
ejecting systems to unprove the efficiency of these systems. 
New nozzles have been installed and the plans for in- 
creasing the capacity for compressed air on all battleships 
have been worked out. On six ships steps are now being 

taken tor supplying additional high pressure air banks, 

and as opportunity offers necessary steps will be taken 
on other ships. 

“21. In some cases it has been found that a piece of 
unconsumed powder bag has been found in the bore of a 
evn after firme. This material in one ease was smoldering 
and without careful inspection of the bore a subsequent 
charge of powder might have been loaded into the gun 
with some danger of preignition. In order to avoid such 
occurrences, it was the idea of technical experts that an 
antomatic mechanical device, to be called a nebulizer, might 
be designed and installed for the purpose of injecting into 
the powder chamber and bore after each shot a sufficient 
quantity of finely atomized water which would act to ex- 
tinguish any burning particles. The design of the nebulizer 
was completed and one of these appliances built. — Its 
mechanical action Was so eood as to leave nothing desired 
This nebulizer was installed on a 14-inch gun and tned 
out during routine firing at the naval proving ground. 
The device operated at the naval proving ground as desired, 
however, the water injected tended to collect at the bottom 
and rear end of the powder chamber to such an extent that 
it appeared that the succeeding powder charges were being 
vet to such an extent as to interfere with the prompt 
ignition of the successive round. Of course, such a result 
is undesirable and the object of the nebulizer, while aecom 
plished, would be accomplished at the expense of efficiency 
in serving the battery. Further tests will be made with 
the nebulizer to definitely establish whether or not such a 
device can be satisfactorily applied to naval guns. 

“22. A universal bomb and torpedo truck has _ been 
designed for handling such material on board ship and at 
shore stations. In this design, commercial axles, wheels, 
and tires have been utilized in construction in order to 
cheapen the cost and facilitate replacements. 

“23. Powder-impulse catapults are being installed on bat- 
tleships as completed. Reports indicate that these cata- 
pults are very efficient in performance and are a great 
improvement over the air-impulse type. 

“24. The hearty cooperation of the fleet with the bureau 
in connection with matters of design, operation, and supply 
has been of the greatest assistance, and the bureau believes 
that as a result thereof greater efficiency exists than ever 


before. 


SHORE ESTABLISHMENT 
STANDARDIZATION OF SPEED GEAR OILS 

‘34. During the past vear, extensive tests of speed gear 
oils have been made for the purpose of obtaining data to 
be used in the preparation of standard specifications fon 
speed gear oils. As a results of these tests, it has been 
found practicable to use oils meeting the specifications 
and tests for foree feed and motor evlinder oils, light. 
This class of oils is covered by yearly Navy Department 
contract and can be obtained at numerous points on both 


Coasts at a saving in cost over oils previously purchased 





SPECIFICATIONS 

“35. Much has been accomplished during the past year 
in connection with revision and preparation of Navy De- 
partment and Federal specifications. The Bureaus of En 
gineering, Construction and Repair, and Ordnance have 
been engaged in the revision of specifications for eleetrie 
auxiliaries used on board naval vessels for the purpose 
of making specifications mentioned conform as nearly as 
possible to the requirements of the Electrical Power Club 
and the American Institute of Electrical Engineers. 


NAVAL Powper Factory 
“40. During the year the following manufactures hay 
been made at the naval powder factory: 
Pounds. 
Ether 567.000 
Sulphuric acid ? 756.000 
Nitrie aeid 


Pvrocellulose 


997 000 
970,000 
New powder 1.026.000 
Reworked powder 535,000 

“41. In addition to the above there was manufactured 


and shipped to other plants and stations the following: 


Pig zine (salvaged) 212,000 pounds 
Niter cake 185 tons 

“42. There have been no fires or casualties during the 
vear. 

“43. The chemical laboratory has made 7,000 complete 
analyzes during the year in addition to the manufacture of 
necessary test paper required in the service. 

“44. Experimental and special work has ineluded sur 
veillance of various explosives under atmospheric and vary- 
ing temperature conditions, analyses of special explosives, 
black powder, tetryl, TNT, fulminate of mereury, test of 
53-inch illuminating mixtures, investigation of exudate from 
TNT, research connected with reclaimed TNT, investigation 
of possibility of ignition of black and smokeless powder 
by friction, using various materials, test of eartridge-bag 
cloth, investigation of effect of exposure to moisture on 
the funetioning of primers, investigation of abnormal 
powders from service, investigation of kinds of ink to best 
withstand powder fumes, analyses of projectile paints, clay 
putty, perchlorates, chlorine putty, silver solder, gun ce- 
posit, centralite, aluminum alloys, special investigations of 
the purification of diphenylamine, freezing points of acid 
mixtures, standardization of various solutions and ap- 
paratus, and the manufacture of fulminate of mereury. 

“45. Every effort is being made at the naval powder 
factory to reduce the cost of its product. Personnel is 
heing reduced as low as is consistent with safe and econo- 
miecal operation. 

« . . . . ° ° 

NAVAL Proving GrounD 

“48. During the vear 5,064 rounds were fired at the 
uaval proving ground, the total amount of powder ex 
pended amounting to slightly over 300,000 pounds. The 
above ineludes all proof work and experimental work con 
nected with the service of the fleet. 

NAVAL ORDNANCE PLANT, SouTH CHARLESTON, W. Va. 

“49. This plant has been inoperative during the year; 
it is the effort of the bureau to keep the plant and installa- 
tion in proper state of preservation and in readiness for 


starting up on 30 days’ notice. 
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“50. The moneys received from rent at this plant, which 
are turned into the Treasury, exceed the amounts expended 
tor the maintenance of the plant. 


NAVAL ORDNANCE PLANT, BaLpwin, LonG ISLAND 
“Fl. 


manufacturing illuminating projectiles for the service. The 


This plant has been operating during the past year, 


operations of the plant have been satisfactory. 


NAVAL 


“52. The naval torpedo station, Alexandria, Va., has been 


ToRPEDO STATIONS 

inoperative and has been used only as a storage point for 
torpedoes. A small force of men has been employed there 
for the maintenance of torpedoes in storage. 


6643. 


The naval torpedo station at Keyport, Wash., is 
used as a storage and repair plant. No torpedoes are 
manufactured at this place, the only work done being for 
the maintenance of torpedoes stored there and repair and 
upkeep of torpedoes of the fleet. 

“54. 


in operation during the entire year, engaged in the manu- 


The naval torpedo station, Newport, R. L., has been 
facture of torpedoes and manufacture of spare parts, re 
torpedoes, and experimental and research work. 


1926, 


pair of 

“55. During the period July 1, 1925, to June 30, 
57 officers completed the course in the Torpedo Officers’ 
School; 240 enlisted the the 


Torpedo Men’s School. for 


men completed course at 


These schools are necessary 


the satisfactory operation of torpedoes in service and 


should 


“AG. 


be maintained. 
Several hundred torpedoes have been fired on the 
proof range during the vear. No torpedoes have been lost 
at that place. 

“57. The air detachment has been of great assistance at 


Newport, not only for experimental work but also for 
observing torpedoes fired and for searching for lost tor- 
total of 309 flights was made during the 


pedoes. A 
past vear. 
NAVY 


This point is used as a storage point for mines ani 


Mine Depot, YorKTown, Va. 
98. 
high explosives. The maintenance of the material on hand 


at that place has been made satisfactorily. 


NAVAL AMMUNITION DEPOTS 


“59. These ammunition depots are located at various 
points contiguous to the ports used by the fleet. Their 


mission is to supply ammunition when required to the fleet 
neces- 


and to receive ammunition from the fleet when it is 


remove it. The work at ammunition depots was 


the 


sary to 
satisfactory during the year; however, shortly after 
close of the fiseal year a disastrous explosion occurred at 
the naval ammunition depot at Lake Denmark, N. J. 

“60. Until 
coast of the United 
New York Harbor; in thi 
requested the removal 
that 
At that 
Fort Wadsworth wntil a 
Navy. The act of Congress of April 11, 1890, appropriated 
$75,000 for the purpose of purchasing a new 
After 
of locations, it was finally determined that the best available 


Dover, N. J., 


1890 the main ammunition depot for the east 


s vear, the Treasury Department 


States was loeated at Island in 


of the ammunition depot in order 


the island might be used for an immigration station. 


time the munitions stored there were removed to 


new site could be obtained by the 


site and for 


erecting necessary buildings. examining a number 


site was at and aecordingly preliminaries 


were instituted for the transfer of a tract of land at that 
place which belonged to the United States Government and 
the 
In 189] 


a magazine, a shell house, and three small cottages were 


was being used by the Army. It was considered that 


position was well adapted for ordnance purposes. 
being erected. The Navy Department always considered 
the development of Lake Denmark as being necessary as it 
was intended that this place should be the main depot on 
coast. 


the east At subsequent dates other buildings were 


erected. 


“Gi. land were purchased. In 


1918S, 64 


In 1902, 75 


additional 


acres ot 


acres were purchased. During the 
World War, in order to provide storage for the enormous 
quantities of material being purchased, a large number of 
built at Lake Denmark. 


buildings was 


“G2. On July 10, 1926, there was a severe electrical storm 
5S P. 


ammunition depot or near th 


there were several 


at Lake Denmark and about 5: 


lightning’ ¢rashes within the 


7 
(hese 


southwest end thereot. linmediately atter erash 


black smoke was seen issuing from the northeast corner 


wine No. Ss. A fire 


responded, 


— alarm Was tl 


temporary 


once, personnel ot the station and 


<tream of water was turned on the fire. At 


occurred at the seene I , re 


about 5: ) x \l. 


detonation 


detonation oceurred 


“635. The detonations did vreat damage, by causing roof 


to collapse. walls TO be broken Ith, doors beine crushed 


many other shell houses and magazines to which fire wi 


almost immediately communicated, thus causing fires 


nearly all of the buildines on the station. 


“O4. All of 


tected against 


the buildine~ at Lake Denmark were 
o lightning. 
About 35 


in nearly every case their walls, their roofs, 


buildings were untouched by fire, how 


"65. 
ever, windows, 
and doors were severely damaged. 

The 


personnel, commissioned 3, 


Navy 


personnel, 


follows: 
Army 


commissioned 1; Marine Corps personnel, commissioned 1, 


“OO. casualties in dead were as 


enlisted l: 
No person outside the reservation, 


enlisted 11; eivilians 2. 


except the Army officer referred to above, was fatally In 


of the accident. 


jured. two eivilians were on the station at the time 


“67. Over half in value of the material stored at Lake 


Denmark is uninjured and can be salvaged. The present 


plan is to repair about 30 buildings and to store as much 


material in these buildings as can be accommodated, and, 


at a later date, when it is known how much additional ma 


terial will have to be eared for, ereet temporary buildings 


to accommodate this material. 
“OS. Immediately after the disaster, a court of Inquiry 
thereto. 


inquiry has submitted its report and mad 


Was appointed to inquire into all matters relating 
The 
the following recommendations 

‘1. That 


lowine points and early 


eourt of 


immediate consicde 


(a) To seerevatine ¢a 


mines, or other similar 


sives or stores, 


| 


(bh) To grounding ot 


their contents. 
To instructing maga rsonne 


fires in high-explosive magazines. 








». 40, 


-$——__ 


that 
and 
| the 
189] 
were 
ered 
us it 
t on 


vere 





sueh quanti les ol 


ntter a deve le porn 


preparedness for war. In the consideration « 


an 
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(qd) To making magazines, shell houses, and containers 
as noninflammable as practicable, and of such construe- 
tion as to eliminate forming heavy missiles in case of ex 
plosion. 

(e) To locating dwellings clear of probable injury by 
fire explosions. 

(f) To supplying ammunition depots with improved 
fire alarm and fire-fighting equipment, and additional roads 
to provide access to fires. 

(g) To making distances between magazines adequate Ni 
future construction; and to preparing a table of distances 


to serve as a future guide, having in mind possible use of 


harricades or subsurtaece stowage. 


“a That the naval AmMunitlion depot at Lake Den 


mark be rebuilt as an ammunition depot to aceommodat: 


<plosives as may be safely stored there, 
plein has been approved by the N; \\ 


Department. 


“Ss. That Congress he asked at its next session to p 
de for two ammunition depots for the storage of | 
explosives. One of these depots to be within a radius of 

1,004 miles from the Paeitie coast ar (| to be so loeater 

have convenient railroad facilities to the Los \ngeles-S 
Diego area, to the San Francisco Bay area, and to 
olumbia River-Puget Sound area, the land provided 
he either Government-o vned or cheap barren land, cover 
an area of at least 100 square miles, and allowing an wun 

occupled safety zone ot 2 miles: the other depot inn Utne 


wast, ot a similar area, centrally located, so as to have cor 


venient railroad transportation to the Atlantie and Gulf 


ports, and to our east coast naval magazines, 


“69. These recommendetions will be eareftully studied 


and the necessary action will be taken.” 


Secretary of War Submits Bill for ‘‘Educational Orders’’ 


The Seeretarv of War, Hon. Dwieht F. Davis, has sub 


mitted to the Committee on Military Affairs the draft ot 


an amend ent to the National Defense Act, approved June 


1916. which will a ithorize the secretary ol War to place 


“educational orders’ for war materials with various in 
dustrial concerns throuehout the country so that in the 
event of an emergency they will be acquainted with the 
technique OL munitions manufacture needed im the success 


ful prosecution of war. 


rhe Secretary states, mn his letter accompanving the 


dratt., that this legislation is desired to further industrial 


t industrial 


preparedness he points out that modern war is a war of 
machines and requires these machines in numbers hereto 


lore undreamed of. 


"1 
lhe capacity of Government arsenals for the manufacture 
armament is small compared with the amount required, 


} 
] 


| 1 ! 
a the industry of the countrv must make up this de 


heienc we 


Vodern 


IPCLUST s not familiar in time of peaee with 
munitions manutnaeture Without this familiaritv valuabl 
Hime we 

me is lost when an emergeney arises. The placing of 


4] , 
tHeSe OPrclers will unquestionahly add to national prepared 


’ 1 ? y ] . " . 
this feoislation has been diseussed with the Director 


the Budeet nhc 


submission is favored by him. 





Contributors to this Issue 
Cou. Bruce CorNwa.u, Ord. Res., U. 8. A., has served 

as Chief of the San Francisco Ordnance District since 
its organization in 1923. A lawyer by profession, he served 
as Major and Lieutenant Colonel in the Office of the Chet 
of Ordnance during the World War. 

Dik. WeLTON JOSEPH CROOK, a native Australian, was 
head of the Department of Metallurgy at the South Dakota 
State School of Mines, 1913-1917. He is Associate Pro 
fessor of Metallurgy at Stanford University. 

Mas. Earn McFarianp, Ord. Dept., U. S. A., a personal 
friend of the late John M. Browning, about whom he 
writes, is Professor of Ordnance and Gunnery at the U. 5S. 
\ilit iy Academy, West Point, New York. 

Mr. C. A. HANDSCHIN is the editor of the Western M 


hai World, San Francisco, Calit. 


Petroleum Corp. During the World War he represented 
Ordnance Department in charge of 
of Paeifie Coast plants manutacturing toluene for nitr: 
tion adirrecet Trom petrolem ol 
{. Capron, Ord. Dept., U. S. A. was, until 
recently, on dul at the San Leandro, Calif., plant of the 
Caterpililaa Tractor Company He is now stationed 


\berdeen Provine Ground, Marvland. 


Mas. J. A. Dorst, C. BE. U. & A In chara t 
procurement planning for the Corps of Engineers in 
Il4th Wan Department Procurement District which con 
prise the Paeitie Coast tates, 

Dean T. J. Hoover has had wide engineering experience 


in Kurepe, Australia, Asia, Alaska and Mexico. In 1926 
he was made Dean of the School of Engineering, Stantord 
University. 

Vin. Roperr SrIeLey, a past vice-president Of the Ameri 
can Society of Meehanical Engineers, is Professor of Me 
chanieal Engineering at the University of California. 

Mas. R. W. Pinger, Ord. Dept., U. S. A., is in charge of 


thy Ordnance | nit, R. (), 7 Eben See the | niversityv oO ¢ ali 


Capt. F. J. Arwoop, Ord. Dept., U. S. A., is in charge 
of the Ordnance Unit, R. O. T. C., at Stanford University. 
Mas. Waurer H,. Apams, Ord. Res., U. S. A. is con 
necied with the Engineern Department of the City of 
Los Angeles, Calif. 
Dept., uU.8 - - Com 


Arsenal, Calif. 


andine Officer of Benicia 

Mas. T. J. Haves, Ord. De nt., U. S. A. is the Ordnanee 
Offieer, Oth Corps Area, with station at Corps Area Head 
quarters, San Franeiseo, Calif. 

Lr. J. W. FREEMAN, Ord. Dept., U.S. A. is Commanding 


Officer of the 3rd Ordnanee Company (Maintenance) at 


\| Puuxy EK. How. President of the Califor Pos 
\rm\ (drdnanes Asson mtion, | ~ heen closely ‘ socited 
with the develonment ot the ceonmereial tractor Durit 


he War he served in the Oftice of the Chief of Ordnane 
Mag. RoGer SuHerMan Hoar, Ord. Res. U. S. A. 
mi Of thr Pater Departme 
Following 
advanced omentation at the Coast Artillery 


|, he became wmstrueto ! HatlIstles t the Cradnane 



































Personnel 


Philadelphia Post, A. O. A., Established 
ON December 9, 1926, the Philadelphia Post of the Army 

Ordnance Association was officially launched after sev- 
eral months of preparatory work. Hon. Benedict Crowell, 
President of the Army Ordnance Association, conducted the 
installation ceremony and presented the charter to the new 
organization. He welcomed the new post into the national 
organization and in so doing spoke of the importance ot 
having a post in the Philadelphia District, whieh is con 
ceded to be one of the most important Ordnance areas in the 
country. He emphasized the distinct service to the nation 
which the Philadelphia Post could render by stimulating 
and maintaining interest in all matters pertaining to the 
Ordnanee Department. 

Mr. J. C. Jones, Chief of the Philadelphia Ordnance 
District, presided at the meeting as temporary chairman 
the election of Board of 
The quarters of the new Army and Navy Club 


until officers and Directors was 
completed, 
of Philadelphia, 313 South Broad Street, were used for this 
meeting. 

Brig. Gen. C. L’H. Ruggles, Ord. Dept., U. S. A., As- 
sistant to the Chief of Ordnance, spoke of the work being 
done in the various Ordnance Districts toward the peace- 
time organization of industry for war. He stressed the 
importanee of industrial preparedness and illustrated how 
such preparedness at the outbreak of the last war would 


The 


fact that we were not prepared, industrially or otherwise, 


probably have prevented our being foreed into it. 


caused Germany to underestimate our power and, conse- 
auently, foree us into the war. He stated that travelers in 
Germany returning home invariably report that had the 
United States been adequately prepared she would never 
have been foreed to fight. 

Lack of munitions, stated General Ruggles, caused the 
long drawn out trench warfare on the western front during 
the last war. The terrible waste caused by this was given 
as the principal reason why adequate reserve stocks of 
munitions should be maintained at all times. There are two 
ways by which sufficient stocks of munitions may be had 
in time of war. The first is by the manufacture and storage 
of large stocks in 


expensive and is both undesirable and impractical because 


times of peace. This method is very 
of deterioration and changes in design which come with the 
passage of time. 

The second method has to do with having our peace-time 
industries so organized and prepared that they can begin 
to manufacture extremely large quantities of munitions of 
all kinds on very short notice. It is the cheaper and more 
desirable method and it presents a field in which the Army 
Ordnance Association ean be of inestimable assistanee to 
the government. 
facts 


him. 


General Ruggles brought out two fundamental 


which should strike home to every one who heard 


= 


Current reports from the various Ordnance Districts in 


dicate that, on the basis of present plans and potentialities, 


it will take from ten to twelve months for the maximum 


production of munitions to be achieved. General Sum 


merall, the new Chief of Staff, who served throughout the 
last war, has made a very careful study of the problem of 
with future emergency in 


munitions in conjunction any 


which this country may be involved. He is of the opinion 
that the first six months of the next war in which the United 
States fights will be the most important. The issue is there- 


fore clear. Maximum production of munitions must be 
obtained in a much shorter period than now seems possible. 

Colonel Sorley, Chief of Staff of the 79th Division with 
headquarters in Philadelphia, presented the actual military 
side of the whole preparedness program. He explained the 
workings of the various reserve line organizations and ¢om- 
mented on the enthusiasm of the commissioned personnel, 
but stated that under present conditions inducements for 


The 


were ex 


attracting enlisted reserve personnel were lacking. 
purposes of the R. O. T. C. and the C. M. T. C. 
plained and Colonel Sorley stated that instruction in team- 
work was fundamental in hoth, together with a reeognition 
He asked 


for the cooperation of the manufacturers in the Philadel- 


of the rights and privileges of the other man. 


phia District by granting their employees leaves for mili- 
tarv service of this kind. 

Mr. Charles Z. 
pointment of a committee to investigate the desirability of 
having the Philadelphia Post, in connection with other or- 


Tryon presented a motion for the ap- 


ganizations, petition the War Department for the establish- 
Phila- 


He stated that beeause of its well-known interest 


ment of a reserve cavalry unit in the vicinity of 
delphia. 
in all matters pertaining to the horse Philadelphia was a 
logical point for the establishment of such a unit. He par- 
ticularly emphasized the wealth of trained equestrian per- 
that The 
temporary chairman referred the matter to the newly elected 
officers of the Post 

Major J. A. Steinmetz, Ordnance Reserve, a member of 
Club of Philadelphia, stated that that or- 
ganization was very much back of the idea of a Philadel- 


sonnel eould be drawn on for its formation. 


for consideration. 
the Engineers’ 


phia Post of the Army Ordnance Association. He presented 
for consideration an idea which has had the approval of 
many engineers who have been brought in contact with the 
industrial preparedness program of the United States. It 
was suggested that the Philadelphia Post prepare personnel 
records of all reserve officers and civilian members of the 
A. O. A. in the Philadelphia Ordnance District and record 
thereon at least onee each six months the industrial experi- 
ence and achievements of each member for whom a eard is 
carried. The eards used should coincide as far as possible 
with the forms used by the Office of the Chief of Ordnance 
The records thus built up would 


at Washington. loeal 
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become a reservoir of experience data by which the Ord- 


nance Oftice at Washington could be guided in making as- 


signments to duty in the Philadelphia District in time of 


emergency. This matter also was referred to the newly 
elected officers. 

A draft of the proposed Constitution of the Philadel 
phia Post of the Army Ordnance Association was read by 
Capt. F.C. Shaffer, Exeeutive Assistant of the Philadelphia 
District Ordnance Office. It was unanimously adopted. 
The election of officers ensued, with the following results: 

President : Maj. John Q. MacDonald, Ord. Dept., U.S. A. 

Vice-President: Lt. Col. Arehibald B. Hubard. Ord. 
Res., U. S. A. 

Directors: Maj). Joseph A. Steinmetz, Ord. Res., U.S. A,., 
Charles Z. Tryon, Samuel Shoemaker, Edward T. Lone 
streth, E. MI. Chanee, J. W. Robbins. 

The Board of Directors went into immediate session and 
appointed Lt. T. R. Snyder, Ord. Res., U. S. A., as Seere 
tary, and Capt. F. C. Shaffer, Ord. Dept., U. S. A. as 
Treasurer, in accordance with the provisions of the newly 
adopted constitution, 


Plans for Pittsburgh Post, A. O. A. 


THE Advisory Board of the Pittsburgh Ordnance District 

met Nevember 11, 1926, in the Dravo Auditorium, 302 
Penn Avenue, and reported progress made in that District 
by the major industrial plants. 

Brig. Gen. C. L’H. Ruggles, Assistant to the Chief of 
Ordnanee, represented the Assistant Secretary of War at 
this meeting, and outlined what the War Department ex 
pected from this District in the event of a national emer- 
renev. 

Mr. Ralph M. Dravo, the Distriet Chief, introduced the 
Advisory Board, which had been formed during the last 
year and also outlined the purpose of the meeting. 

Capt. Fred A. MeMahon, Ord. Dept., U. S. A., who is 
Executive Assistant to Mr. Dravo, prepared charts showing 
the organization of the Distriet and explained the status 
of emergeney orders placed with the different industrial 
plants in this District. 

Mr. Homer Williams, President of the Pittsburgh Steel 
Company, who is Chairman of the Advisory Board, spoke 
on “The Seamless Tube Industry in Germany.” 

Mr. Taylor Allderdice, Vice-President of the National 
Tube Company, diseussed the manufacture of 75-mm. and 
155-mm. shell made from seamless tubing. His company 
manufactured experimentally, during the past year, a num- 
ber of both calibers of shell. Samples of these shells were 
shown at the meeting. 

Mr. Frank Bell, President of the Edgewater Steel Com- 
pany, who is Assistant Distriet Chief in charge of the 
Manufacturing Division, spoke on the “Manufacture of 
Maj. G. Elkins Knable, of 


the Carnegie Steel Company, also gave suggestions on the 


Guns from Seamless Tubing.” 


manufacture of guns from seamless tubing. 

Maj. K. F. Adamson, Ord. Dept., U. S. A., from the 
Office of the Chief of Ordnance, Washington, D. C., pre- 
sented the requirements in the manufacture of guns, while 
Capt. H. F. Safford, Ord. Dept., U. S. A., from the same 
ottiee, gave the requirements for all calibers of shells. 
Mr. A. L. Humphrey, President of the Westinghouse Air- 
brake Company, presented a paper on the “Factory War 
Plan,” outlining in detail exactly what each manufacturing 


plant, with which emergency orders have been placed, should 
prepare in the way of a Factory War Plan, 

Lt. Col. I. A. Gidney, who is also an Assistant District 
Chief, spoke on the “Organization of a Local Army Ord- 
nance Post.” A general discussion followed, in which great 
interest was shown as to the probability of manufacturing 
guns and shells from seamless tubing. 

At the close of the meeting, Mr. Dravo, District Chief, 
thanked all present for the interest they have shown in pre 
paring the country against any emergency, and hoped that 
they would continue to do so during the coming year. All 
present were then luncheon guests of the District Chief, 


\lr. Dravo. The following attended the meeting: 


Homer D. Williams, Pittsburgh Steel Company; 

William G. Clyde, Carnegie Steel Company; 

A. L. Humphrey, Westinghouse Airbrake Company; 

Taylor Allderdice, National Tube Company; 

E. T. Whiter, Pennsylvania Railroad Company; 

William L. Monro, American Window Glass Company, 

\. W. Thompson, United Gas Improvement Co., Phila.; 

Frank Bell, President Edgewater Steel Company ; 

T. M. Girdler, Jones & Laughlin Steel Corp.; 

H. E. Field, Wheeling Mold & Foundry Co.; 

O. W. Buenting, Union Switch & Signal Company; 

D. Wyman, Wheeling Mold & Foundry Co.; 

H. M. Reed, Standard Sanitary Mfg. Co.; 

Thomas Fleming, Jr., Oilwell Supply Company; 

H. J. Irwin, National Lead & Oil Company; 

F. J. Kress, F. J. Kress Box Factory Company; 

A. N. Diehl, Carnegie Steel Company; 

James O. Carr, Allegheny Steel Company; 

W. E. Ackerman, Wheeling Steel Company; 

H. F. Wahr, Mesta Machine Company; 

Brig. Gen. C. L’H. Ruggles, Col. Robt. M. Brambilla, 
Lt. Col. T. E. Durban, Lt. Col. H. A. Gidney, Lt. Col. 
W. M. Hogg, Lt. Col. G. P. MeNiff. 

Maj. P. W. Barr, Maj. J. A. Bell, Maj. W. W. Golden, 
Maj. G. W. Morrison, Maj. G. M. Sixsmith, Maj. Charles 
Yon, Maj. E. B. Danenhower, Maj. G. Elkins Knable, 
Maj. John A. Hallock, Maj. K. F. Adamson. 

Capt. P. F. Guinther, Capt. R. E. Baker, Capt. W. W. 
Runyan, Capt. F. N. Sarber, Capt. Furman South, Jr., 
Capt. W. B. Hampton, Capt. J. F. Lyon, Capt. H. F. 
Safford, Capt. W. N. Thomas, Capt. W. J. Ungetheum, 
Capt. Fred. A. MeMahon. 

Lt. C. E. Sjogren, Lt. L. B. Armbrecht, Lt. P. F. Mumma, 
Lt. F. A. Hennigan, Lt. L. M. Wolford, Lt. John P. Dean. 


Inaugural Meeting, St. Louis Post, A. O. A. 
‘THE inaugural meeting of the St. Louis Post of the 
Army Ordnance Association will be held at the Coronado 
Hotel, that city, on the evening of January 18, 1927. Mr. 
M. E. Singleton, Chief of the St. Louis Ordnance District, 
will preside. 

The speakers, in addition to Mr. Singleton, will be Hon. 
Benedict Crowell, President, A. O. A.; Brig. Gen, C. L’H. 
Rugeles, Ord. Dept., U. S. A. Assistant to the Chief of 
Ordnance; and Mr. Harry Seullin, President, Scullin Steel 
Company, St. Louis. 

A complete account of the inaugural meeting will be 


published in the next issue of this journal. 




















Patent Rights of Government Employees 
Maj. Roger Sherman Hoar, Ord. Res., U. S. A. 


HE article by Mr. W. N. Roach on the above subject, he Government servic 
in Vol. VII, No. 37, of ArMy OrpNANCE, should be uch service, but Government 
‘ , ; +] 
nae , ‘ = = persons to sue the 
supplemented DV a quotation ol Armv Regulations Sd50-d0, as oes . : 
* ‘ alti ae ? contracts express 
as amended by War Department Circular 26 of 1926. as amet 
. as <«ailitl ( 
he reason for the importance of doing tha 1 the 705). n anv case the 
first place, this material summarizes 


; 
on the subjeet; and, in the second place 


when not inconsistent with Stat 


respect 


preseribed 
of Bulleti 
rdepartmental 


850-50, v 


r Department.—The fixed policy of 
to encourage Invention among of- District Court for the 


“1 men, and civilian employees on September 
Telephone 
Act Mareh 
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ions.—In the matter of 
ation of the Government to eas non ee to 
officers, enlisted men and eivilian are advised Un 
‘ corporate or other 
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tate in r the commer 


‘nN Case \ he re 


invent 
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Court of 
use bv the United 
D5. 1910 (36 
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invention dis 
omeer, war 


novee, and used 


; Oo patents on inventions by War Department 
emplovees.—W here an officer, warrant officer, enlisted man, 
or civilian employee of the War Department is specifically 
) . . ps ’ , : ‘ concert 
designated or emploved to invent a speeitiec thine and does - : 
. = 11 sO, Wi Ace : nonene 


second 
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property ol the Government. l le i 


in reg Ce 


nonexelusive 


the course of the employment of s1 laf 
or at the expense of the Governn ae 
designation or employment for that purpose, then the 
ernment has an implied license to use the invention, hi 
title to the same and to the patent acquired thereon is the 


property of the inventor. In any other case, where ther 
is no contract or term of employment providi i 
such inventor is the sole owner of the invention and 


patent acquired thereon , and no implied license acer 
the United states hy reason ot 1 » inventor's en plovment 


However, an ll ventor, while in » Crovernment service, or 
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the United States is licensed thereunder, are advised that 
full justice to the interests of the United States as licensee 
under the patent or patents concerned should prompt them 
to notify the War Department of any further licenses or 
assignments they may make of their patent interests to 
the end that contracting officers of the Government may at 


all times be informed thereof.”) 


“7, Doubtful cases to be referred to The Adjutant 
General—When in the application of these regulations 
any doubt arises as to any question concerning inventions 
or patents, the matter, with a complete statement of facts, 
will be submitted to The Adjutant General, for decision by 
the Secretary of War.” 

All the foregoing is, however, more or less academic, in 
view of the fact that the only redress of a Government 
employee, whose patented invention has been appropriated 
pv the Government, is to sue in the Court of Claims under 
the Act of June 25, 1910, chapter 423, as amended by the 
Act of July 1, 1918, chapter 114; and this Aet contains the 


following important limitation: 


“That the benefits of this Act shall not inure to any 
patentee who, when he makes such claim, is in the 
employment or service of the Government of the United 
States, or the assignee of any such patentee; nor shall 
this Act apply to any device discovered or invented bs 
such emplovee during the time of his employment or 


service.” 


Moore vy. 


which case interprets the 


This proviso Was construed in the case of 
United States, 249 U. S. 487, 
Act to mean what it says, namely, that an inventor cannot 
sue the Government under a patent, the subject matter of 
while he was 


which was invented an employee of the 


Government. 
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Allenby of Armageddon. Indian- 
apolis: The Bobbs-Merrill Company. 
WE are just at the beginning of the avalanche of first 
hand biographies and autobiographies which must in- 


By Raymond Savage. 


1926. $5.00. 


evitably follow an event of such magnitude as the World 


War. These publications constitute the first stage of 


writing the true history of that conflict; by the reading 


and these works and official 
histories the historian of the future will painfully evolve 
a real history of the World War. The annoying thing to 


the present day general reader is that many of these books 


proper evaluation of 


are largely apoligies for the part taken by the great leaders 


in a war where the mediocrities far outnumbered the 
brilliant strokes. 

Lord Allenby, by one of his staff 
officers, is refreshing in that it in no sense tries to explain 
or justify the conduct of Lord Allenby during the World 
War. This lack ot 
admiration on the part of the author for his former chiet 
but simply due to the fact that there is little or nothing 


Allenby was one of the outstandingly 


This biography of 


does not appear to be due to any 


to apologize for. 
successful leaders on the side of the Allies and his cam- 
paigns are among the main glories in the costly victory 
of the Allies. 
duct his Palestine campaign far from the apron strings of 


Although he was fortunate enough to con- 


the politicians his conduet of the campaign must for long 
stand as the classic example of how to conduct a modern 
large scale encounter with an enemy equally as skillful and 
well equipped. 

Field Marshal Allenby is a cavalryman. 
his life bears a striking resemblance to that of 
The long, 


The story of 
some of 
our own military leaders in the World War. 
hard and discouraging early years spent in uncomfortable, 
uncivilized and far-away places fighting to consolidate the 
colonial gains of the homeland, working with inadequate 
means and no thanks or recognition from the hordes at 
home who after the pacification became rich on the com- 
merece with the new colony. Many a colonel or general 
who reads the first part of this book will think to him- 
self, “Just like the Philippines”. 

There is one criticism which must be made against this 


ho« k 
that is 


which can be corrected in subsequent editions and 
that 
France in 


The 


there are no maps of the operations in 
Allenby took 


entertaining 


northern which Lord such a 


brilliant part. author gives an and 


war 





= 


remarkably clear account of the rather involved battles in 


Flanders where millions died for small territorial eains, 


but it is hard to follow without a map, or a detailed 


knowledge of the geography of that part of Franee. 
The real 


of the campaign in Palestine. 


of course, In the account 
The 


for the campaign, the long lines of communication, the 


meat of the book is, 
careful preparation 
difficulty of transport, the lack of water, the flank attacks 
and the free, full and proper employment of cavalry all 
contribute to make the study of Allenby’s complete defeat 
of the German-led Turks the ideal example of the proper 
conduct of large operations. There is a map of the Pales 
tine sector. 

The career of this great soldier will always stand out 
This book 


important 


beeause of his brilliant use of cavalry. shows 
that still 
function for this arm except in the very special case ot 
Western 
front. book 


ajthough the function of cavalry has not changed some of 


there exists in modern warfare an 


stabilized trench warfare as conducted on the 


However, there are indications in the that 


its tactics and weapons have, at least under some condi- 


tions. The following quotation (page 80) shows to what 


extent the Germans went in modernizing their cavalry: 


“The Cavalry Corps under von Marwitz, diverted by a 
tedious detour, was built up by the army cavalry of the 
entire right wing, three full divisions with horse artillery, 
-gun units in lorries, 
This 


Speaking of the operations 1n 


armored cars, and formidable machine 
and the pick of the Jaeger from the three armies.” 
was on the Western Front. 
victory, we read 


Palestine, where cavalry clinched the 


(page 202): “The Ford car was of inestimable value; 
there were no hillocks of shifting sand through which it 
would not plough, no boulders over whieh it would not 
pick its way, no precipice which it would not negotiate.” 

The final part of the book which deals with Allenby’s 
administration of Egypt during the height of the National- 
ist movement will be of interest to all Americans concerned 
over the future of the Philippines; it shows that polyglot 
backward peoples cannot rule themselves so as to form a 
stable government in the sense accepted by Western 
civilization. 

This book is written in a ¢lear and interesting style so 
that it will appeal both to the general reader and to the 
student of history and world affairs. 


JoHN. K. CHRISTMAS. 
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War Weather Vignettes. By Alexander MeAdie. New 

York: The Maemillan Co. 1925. $1.50. 

ROFESSOR McADIE has chosen a title, the reading of 

which causes the war veteran’s memory to pass in re 
view countless situations where the weather was the de 
eiding factor in battle results. Of these numerous inci 
dents, five concerning the World War have been chosen 
as subjects for essays, which appeared originally in the 
Harvard Graduates Magazine and are here collected for 
the perusal of an enlarged group of readers. “War and 
Water” tells of the result of the loss of a water supply 
eamel train during the Syrian campaign. High tribute is 
paid to the troops, suffering from thirst, who waited for 
hours, while the wounded and disabled were given water, 
before they quenched their thirst. “Where Weather Won” 
describes how weather caused the tide of battle during the 


Battle of Jutland in 1916 to turn and allow the German 
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fleet to retreat before it could be sunk by the Grand Fleet. 

“The Wind Gods at Gallipoli” deseribes how disastrous 
was the weather on the outcome of the Gallipoli Campaign, 
how in February, 1915, unfavorable winds drove the British 
fleet to sea before it could surprise and foree the Straits, 
and how later in November a three-day blizzard was so dis 
astrous that all hope of ultimate success was despaired of, 
with the result that the campaign was finally abandoned. 
“John Gilpin Aloft” is concerned with the useless trip of 
4,000 miles of the L-57, a Zeppelin sent by the Kaiser with 
supplies for the relief of Von Lettow-Vorbeck in German 
East Afriea and which was recalled before accomplishing 
its mission because of a fake message. The delay thus 
caused aided by tropical downpours had its telling effect 
on the results in this theater of operations. “Fate and 
Forecast” describes how an ineorrect weather forecast 
eaused the course of the Hampshire carrying Lord 
Kitchener on a diplomatie mission to Archangel in June, 
1916, to be laid through a western channel out of Seapa 
Flow so as to steam in the lee of the Orkneys, how the 
winds shifted and she actually sailed on the weather side 
of the Orkneys with the result that her torpedo boat eon 
voy turned back and the Hampshire, Witchener of Khar- 
tum, and practically all on board were lost when the ship 


Artuur W. Forp. 


hit a mine. 


Heat Transfer and Evaporation. By W. L. Badger. New 

York: Chemieal Catalog Company. $5.00. 
THIS book presents a clear and concise treatment of the 

subject of heat transfer and evaporation from the theo- 
retieal and practical standpoints. The first part of the 
work treats of heat transfer while the latter part is de- 
voted to the application of the principles diseussed to the 
design and use of evaporators. 

The author’s own experience and research on this sub- 
ject are given in two chapters and the information eon- 
tained therein fully illustrates his qualifications to handle 
a subject of this nature. The book is replete with illustra- 
tions and deseriptions of the different types of evaporators 
In use, 

It is believed that this book will prove to be of immense 
value to everyone interested in the subject ot evaporation. 


C. J. Barn. 
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If youwant tomove the dirt see this 1-yard Bucyrus 

















Operating speed is the dif- The 31-B swings the loaded ’ , —at the rate of 5 dippers 
ference between little jobs ¢/ dipper faster — and hoists iE full to each truck—on a 
and big jobs — between 4] loaded dipper to dumping |? basement job. 

breaking even and making position faster. oF | Moving the dirt on a pay- 


profit and between ordinary «sucyrus meadquarters at the ing basis is just what this new 


shovels and Bucyrus. a aicen Bot wee es™ l-yard Bucyrus is built for— 
faster swinging, faster hoisting 


oe ee eee Dee _— and faster operating— greater 
ro Manet to cia teetin Si F. yardages per day at a lower cost 
two part hoist hoists the loaded AlB 50°B —and many tg otherd work. 
dipper faster Convertible To Wouldn’t you like to look over 

) ° | a shovel like this? Send for the 


One new 31-B loaded out as ’ =a new (-311-AC bulletin—a post 
high as 42 truck loads per hour card brings it. 





SAN FRANCISCO PITTSBURGH 





